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ADDRESS   TO  THE  ROYAL  GEOGRAPHICAL  SOCIETY,  1906.'' 

By  the  Rt  Hon.  Sir  GEORGE  TAUBMAN  GOLDIE,  K.C.M.G.,  ProBident. 

At  this  Anniversary  Meeting,  the  first  over  which  I  have  presided,  I 
propose  to  review  briefly  the  work  of  our  Society  during  the  past  year 
and  its  position  to-day ;  but  I  must  commence  with  one  prefatory 
remark.  In  speaking  of  results  achieved  and  of  progress  made,  I 
cannot  isolate  the  past  year  from  its  predecessors.  In  the  Eoyal 
Geographical  Society  there  are  no  revolutions.  Successive  presidents 
and  councils  take  up  the  work  which  has  been  prepared  by  those  who 
have  gone  before  them ;  and,  speaking  for  myself,  I  have  been  content 
to  follow,  as  closely  as  circumstances  have  i^rmitted,  on  the  lines 
pursued  by  my  distinguished  and  untiring  predecessor,  Sir  Clements 
Markham,  during  the  twelve  years  that  he  presided  over  us  with  such 
marked  success. 

So  far  as  the  general  progress  of  the  Society  is  concerned,  we  have 
reason  to  be  satisfied.  You  will  see  in  the  Annual  Re^wrt  and  the 
New  Year-Book,  which  will  appear  this  week,  that  during  last  year  (as 
in  the  preceding  years)  a  substantial  addition  was  made  to  our  mem- 
bers ;  but  this  is  not  the  only,  nor  even  the  chief,  sign  that  the  Society 
is  successfully  holding  its  place  amid  the  many  and  varied  organizations 
through  which  the  acquisition  and  diffusion  of  human  knowledge  are 
carried  on.  Personally,  I  am  inclined  to  attach  even  more  importance 
to  the  gradually  increasing  circulation  of  our  Journal  outside  of  the  circle 
of  the  Society.  You  may  remember  that,  about  fourteen  years  ago,  the 
scope  of  this  publication  was  considerably  extended  so  as  to  cover  the 
whole  field  of  exploration  and  geography.  There  had  been  previously 
no  such  permanent  organ  in  the  English  tongue,  and  the  success  of  the* 


♦  Delivered  at  the  ADniversary  Meeting,  May  21,  1906. 
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2  ADDRESS  TO  THI  BOTAL  OIOORAPHICAL  SOCIETT,  1906. 

experiment  folly  justified  the  step  then  taken  by  the  Connoil.  Bat 
Boientific  societies,  like  all  other  human  institutions,  oan  only  prosper 
by  continually  adapting  themselves  to  the  changing  conditions  of  their 
environment,  and  the  Council,  two  years  ago,  wisely  decided  to  place 
the  Journal  on  public  sale,  and  to  exhibit  the  bills  of  its  contents  at  the 
principal  railway  stations  in  the  kingdom.  The  result  has  been  a  very 
large  addition  to  the  circulation  of  the  Journal.  I  earnestly  hope  that 
this  and  similar  steps  may  widely  increase  the  spread  of  interest  in 
geography  amongst  the  general  public.  As  testimony  of  the  view 
taken  by  scientific  men  of  the  intrinsic  value  of  the  Journal^  you 
may  like  to  hear  a  few  words  from  a  letter  recently  received  from 
Prof.  Suess,  when  acknowledging  his  election  as  an  Honorary  Corre- 
sponding Member  of  our  Society.  Prof.  Suess,  as  every  one  knows,  is 
one  of  the  greatest  living  exponents  of  geological  and  geographical 
science,  and  he  writes,  **  The  Society's  Journal  has  for  years  been  one 
of  my  richest  sources  of  information,  and  I  shall  be  happy  to  possess  it 
in  my  library,  and  not  to  remain  dependent  upon  public  libraries." 

You  are  aware  that,  in  addition  to  our  monthly  journal,  we  issue 
at  intervals  extra  publications  of  a  character  too  lengthy  or  too 
technical  to  be  suitable  for  our  monthly  number.  During  the  past 
year  we  have  published  a  volume  of  great  interest  and  scientific  value 
by  Dr.  Merzbacher,  on  his  expedition  to  the  Central  Tien  Shan  moun- 
tains. The  eighth  edition  of  our  <  Hints  to  lYavellers,'  which  is  used 
by  explorers  of  all  nationalities,  has  been  exhausted  for  some  months ; 
but  the  ninth  edition,  under  the  editorship  of  our  able  map  curator  and 
instructor,  Mr.  Beeves,  is  now  ready  for  publication.  It  has  been 
entirely  recast  and  greatly  improved;  the  demand  has  been  so  great 
that  we  have  had,  most  cheerfully,  to  print  double  the  number  that 
we  printed  of  the  previous  editions. 

In  the  instruction  department  under  Mr.  Beeves  the  work  is 
constantly  increasing.  Officers  and  civil  officials  are  sent  every  year 
by  the  Oovemment  departments  to  take  the  Society's  diploma  before 
entering  upon  their  work.  In  other  ways  we  continue  to  be  on  close 
relations  with  several  departments  of  the  Government,  and  even  foreign 
governments  have  appealed  to  us  to  recommend  competent  men  for 
carrying  out  the  work  of  boundary  delimitation. 

Under  the  able  and  zealous  care  of  Mr.  Heawood,  our  library  is 
constantly  maintained  at  the  level  which  you  have  the  right  to  expect 
in  a  Society  as  energetic  and  abreast  of  the  times  as  ours  is. 

Fortunately,  we  are  not  entirely  dependent  for  this  object  on  our 
own  funds,  often  urgently  required  for  other  purposes,  but  are  also 
assisted  by  the  generosity  of  individual  members.  I  must,  on  this 
occasion,  specially  refer  to  the  magnificent  donation  made  by  one  of 
our  oldest  Fellows,  Dr.  Alexander  Peckover,  Lord-Lieutenant  of  Cam- 
bridgeshire, who,  from    bis   early  years,  has    been   a   diligent  and 


ADBBISS  TO  THl  ROTAL  OIOORAPHICAL  SOCnTT,  1906.  3 

difloriminating  oolleotor  of  geographioal  olassios  and  rare  maps.  Mr. 
Peokover  has  generoasly  presented  to  our  Society  nearly  the  whole  of 
this  Tiluable  oollection,  thus  oompleting  many  gaps  in  the  library  and 
map-room  oolleotion.  Qalte  recently,  also,  Colonel  Feilden,  who,  daring 
the  greater  part  of  his  lifetime,  devoted  himself  to  forming  an  Arctic 
library,  has  been  good  enough  to  present  this  rare  and  large  collection 
to  our  Society,  of  which  he  is  so  distinguished  a  Fellow.  It  will 
interest  you  to  know  that  the  general  index  to  the  first  twenty  volumes 
of  the  Oeographical  Journal  is  almost  ready  for  publication.  It  will 
form  a  volume  of  about  600  pages  in  double  columns,  and  will  be 
invaluable  for  purposes  of  reference.  The  general  index  to  the  four- 
teen volumes  of  the  earlier  Proceedings  of  the  Boyal  Qeographiccd  Soctety 
is  also  well  advanced ;  while  the  supplement  to  the  Library  Catalogue, 
covering  the  last  fourteen  years,  is  proceeding. 

To  some  of  the  Fellows,  as  also  to  the  general  public,  the  evening 
meetings  of  the  Society,  held  fortnightly  from  November  to  June,  may 
perhaps  represent  our  principal  activity ;  but  I  think  that  most  of  you 
here  present  know  that  they  form  only  a  small  section  of  the  totality 
of  the  Society's  work.  Nevertheless,  those  fortnightly  meetings  un- 
doubtedly play  a  very  considerable  part  in  the  diffusion  of  geographical 
knowledge,  and  the  general  character  of  the  papers  which  have  been 
read  during  the  last  year  is  an  indication  of  the  continuous  progress 
which  has  been  made  in  our  time,  in  raising  the  standard  and  widening 
the  field  of  our  subject.  From  the  nature  of  things  the  majority  of 
those  papers  have  been  records  of  travels,  but  these  have  displayed  un- 
mistakable evidence  of  the  increasingly  scientific  character  of  the  work 
of  geographical  exploration.  I  would  mention  as  typical  cases  the 
papers  of  Dr.  Seligmann  on  British  New  Guinea,  of  Sir  Henry 
McMahon  on  Seistan,  and  of  Baron  Nordenskjold  on  his  researches  in 
Bolivia.  Nor  has  such  work  been  confined  to  remote  continents  and 
islands.  Much  has  been  done  both  at  our  meetings  and  in  the  Journal  to 
extend  our  knowledge  of  Europe  itself.  For  instance,  Colonel  Maunsell*s 
paper  on  the  Hhodope  Balkans  was  a  useful  contribution  to  the 
geography  of  a  very  little  known  part  on  the  Continent.  Mr.  Hogarth's 
able  paper  on  the  geographical  conditions  affecting  population  in  the 
East  Mediterranean  lands,  and  Mr.  Spots  wood  Green's  most  interesting 
paper  on  the  Spanish  Armada,  are  striking  examples  of  the  light  which 
geography  is  able  to  throw  upon  history.  The  series  of  papers  by  Sir 
John  Murray  on  the  Scotch  Lochs,  which  have  been  continued  in  the 
Journal  during  the  last  year,  and  the  paper  by  Mr.  Victor  Gatty  in 
the  current  number  of  the  Journal  on  '^The  Glacial  Aspects  of  Ben 
Nevis,"  are  instances  of  recent  contributions  to  geographical  know- 
ledge of  our  own  country.  We  have  had  other  papers  of  a  purely 
scientific  character,  such  as  that  by  Mr.  Scott  EUiot  on  the  action  of 
water-plants  in  Chile  in  building  up  land;   by  Prof.  Davis  on  "The 
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Qeographical  Cycle  in  an  Arid  Climate ; "  by  Prof.  Schwarz  on 
•*  The  Bivers  of  Cape  Colony ; "  and  by  Mr.  Mackintosh  Bell  on  "  The 
Great  Tarawera  Volcanic  Bift."  In  another  department  of  the  wide 
field  of  geography — ^the  field  which  has  been  designated  "Applied 
Geography,"  that  in  which  is  worked  out  the  bearings  of  Geographical 
conditions  on  human  activity  and  human  interests — we  had  an  admirable 
paper  by  Prof.  Gregory  on  "  The  Economic  Geography  of  Australia." 

You  are  aware  that  the  increasingly  scientific  character  of  our 
geographical  work  led  to  the  establishment,  some  three  or  four  years 
ago,  of  a  Besearch  Department,  mainly  devoted  to  discussions  on 
subjects  of  too  technical  a  character  to  be  suitable  for  our  fortnightly 
meetings.  These  discussions  are,  of  course,  open  to  all  Fellows  of  the 
Society,  but  not  to  visitors,  except  by  invitation  of  the  Besearch 
Committee.  This  department  has  been  active  during  the  past  year. 
One  interesting  discussion  was  that  on  Mr.  Bandall  Maolver's  views  as 
to  the  date  and  origin  of  the  Zimbabwe  ruins  in  South  Africa,  a  subject 
intimately  connected  with  the  early  history  of  African  exploration. 
Another  valuable  discussion  was  that  raised  by  Mr.  Scott  Elliot's 
advocacy  of  an  inquiry  into  the  resources  of  the  Empire.  Dr.  Nansen's 
paper  on  "  The  Oscillation  of  Shore-lines  "  also  led  to  a  lively  discussion 
by  specialists,  and  I  understand  that  the  Besearch  Department  may 
soon  expect  another  paper  from  Dr.  Nansen  on  the  same  subject. 
Certain  points  connected  with  the  Seistan  lake-basin  involving 
technical  scientific  considerations  were  also  brought  before  this  depart- 
ment by  Sir  Henry  McMahon.  A  discussion  on  a  paper  by  Sir  Clements 
Markham  dealt  with  problems  still  to  be  solved  in  the  north  polar 
area,  and  it  is  in  the  attempt  to  solve  these  problems  that  Mr.  Einar 
Mikkelsen  is  now  making  his  way  through  Behring  straits  to  Prince 
Patrick  Land.  Part  of  the  funds  required  for  the  work  has  been 
furnished  by  our  Society.  Captain  Lyons  of  the  Egyptian  Survey 
brought  before  the  Besearch  Department  the  subject  of  the  Nile  flood, 
which  he  has  now  expanded  into  a  book  (entitled  '  The  Physiography 
of  the  Biver  Nile  and  its  Basin '),  published  by  the  Egyptian  Govern- 
ment. This  elaborate  work  contains  a  mass  of  valuable  information  on 
a  most  interesting  and  important  subject.  Through  the  Besearch 
Department  we  are  initiating  an  investigation  into  the  changes  which 
have  taken  place  in  the  North  Sea  cosist  region  of  England  during  the 
historical  period.  The  inquiry  is  a  complicated  one,  and  will  require 
the  assistance  of  many  workers,  but  it  is  worth  carrying  out,  as  the 
results  can  hardly  fail  to  be  of  value  both  to  pure  geography  and  to 
history.  In  the  same  way  we  have  arranged  for  a  special  investigation 
of  a  limited  river  area  in  the  Thames  basin,  with  a  view  to  discover 
the  rate  at  which  the  land  is  being  worn  away  through  influences  of 
rainfall  and  other  causes.  We  have  every  reason  to  hope  that  in  the 
near  future,  as  trained  geographical  students  become  more  and  more 
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Dnmerons,  practical  work  of  various  kinda  will  go  on  increasing  under 
the  auspices  of  the  Society. 

I  will  say  a  few  words  on  geographical  work  already  completed, 

or  in  the  course  of  completion,  which  has  not  yet  been  brought  fully  to 

the  notice  of  our  Society.   Mr.  Ellsworth  Huntington,  a  young  American 

explorer  of  a  thorough  scientific  training,  has  just  returned  to  this 

country  from  Central  Asia  with  his  companion,  Mr.  Barrett.     I  believe 

that  Mr.  Huntington  has  done  much  to  solve  some  of  the  problems 

connected  with  the  geography,  the  desiccation,  and  the  archseology  of 

Central  Asia;  but  a  full  account  from  his  pen  will  be  published  in  the 

Journal  very  shortly.     You  all  know  that  Dr.  Sven  Hedin  has  started 

on  another    of   his    great    expeditions.      He    has    already  traversed 

Persia,  and  he  believes  that  he  has  solved  some  of  the  more  important 

geographical  problems  of  the  eastern  provinces  of  that  country.    We 

understand  that  his   next  field   will   be    Tibet.      To  us,  as  British 

geographers,  it  is  somewhat  tantalizing  that  the  British  Government 

has  declined  to  grant  permission  to  experienced  British  officers  to  enter 

Tibet  or  to  explore  the  unknown  reaches  of  its  great  rivers ;  but  this 

is  not  the  place  for  either  approval  or  condemnation  of  the  policy  on 

which  this  decision  is  based.     In  the  continent  of  Africa,  the  expedition 

under  Captain  Gosling  and  Lieut.  Boyd  Alexander  has  been  at  work 

in  Nigeria,  on  Lake  Chad,  on  the  Shari,  on  the  Mobangi,  and  in  other 

regions  for  about  two  years.     It  is  making  its  way  to  Lado,  and  may 

probably  before  long  return   down  the    Nile.     Valuable  results  are 

expected  from  this  expedition.     Some  of  them  have,  indeed,  already 

appeared  in  the  Journal,  including  an  excellent  map  of  part  of  Nigeria 

by  Mr.  Talbot,  one  of  the  surveyors  of  the  expedition.    During  the  past 

year  our  Gold  Medalist,  Commander  Peary,  has  made  a  fresh  start  for 

the  purpose  of  reaching  the  pole.    We  wish  him  every  success.    Captain 

Amundsen,  who,  some  three  years  ago,  went  out  with  two  or  three 

companions  to  carry  out  a  series  of  observations  around  the   north 

magiietic  pole,  has  accomplished  the  North-West  Passage.    He  has  since 

returned  to  his  companions,  and  will  probably  carry  on  the  projected 

work  for  another  year.     Another  interesting  matter  connected  with 

the  north  pole  region  is  the  establishment  of  a  Danish  scientific  station 

at  Disco,  on  the  west  coast  of  Greenland,  for  the  purpose  of  making 

continuous  scientific  observations.     During  the  year  Captain  Scott's 

magnificent  narrative  of  the  National  Antarctic  Expedition  has  been 

given  to  the  world,  and  we  are  now  awaiting  publication  of  the  detailed 

scientific  results.      Meanwhile,  the  scientific  results  of  the  Swedish 

Antarctic  Expedition  have  appeared  in  several  large  volumes,  some  of 

which  are  published  in  English.     Strenuous  efforts  are  being  made  by 

Liout.  Bame>  b.n.,  to  obtain  funds  for  a  small  Antarctic  expedition  to 

supplement  that  in  which  he  bore  so  admirable  a  part.    In  view  of  the 

heavy  expenditure  recently  incurred  by  the  Society  in  the  National 


6  ADDSK88  TO  THK  B07AL  QKOORAPHICAL  80CIST7,  1906. 

Antarotio  Expedition,  your  Oounoil  do  not  at  present  feel  justified  even 
in  oonsidering  the  question  of  a  contribution  to  the  new  fond ;  but  they 
fully  recognise  the  importance  of  continuity  in  Antarctic  exploration, 
and  they  have  learned  with  satisfaction  Captain  Scott's  emphatic  opinion 
as  to  the  qualifications  of  Lieut.  Bame  for  conducting  the  proposed 
enterprise. 

With  regard  to  the  eyer-important  subject  of  geographical  educa- 
tion, we  have  every  reason  to  be  satisfied  with  the  progress  that  has 
been  made  during  the  past  year.  We  have  excellent  reports  from 
Oxford,  where,  under  the  new  reader,  Dr.  Herbertson,  the  school  con- 
tinues to  flourish.  The  number  of  students  during  the  present  term 
has  increased  very  largely  over  the  past  term,  and  not  a  few  of  them 
propose  to  devote  themselves  specially  to  obtain  the  full  diploma  of  the 
school,  which  implies  a  very  thorough  mastery  of  the  subject  in  all  its 
departments.  A  special  course  of  lectures  by  men  of  high  standing  in 
the  different  branches  of  the  subject  has  been  instituted  there,  and 
these  promise  to  be  completely  successful.  At  Cambridge,  also,  we  have 
reason  to  believe  that  steady  progress  is  being  made.  There  also  a 
series  of  lectures  has  been  initiated  during  the  past  year.  Sir  Clements 
Markham  opened  the  series  with  a  lecture  on  the  Field  of  Geography. 
This  has  been  followed  by  others  by  Sir  Archibald  Geikie,  Mr.  Hogarth, 
and  Major  Hills.  Perhaps  one  of  the  most  encouraging  steps  taken 
during  the  year  was  the  issue  by  the  Education  Department  of  a  syllabus 
for  geographical  teaching  in  secondary  schools.  It  was  hardly  to  be 
expected  that,  at  the  outset,  this  syllabus  would  be  all  that  exacting 
geographers  might  wish ;  but  on  the  whole  it  is  satisfactory,  and  the 
mere  fact  that  such  a  syllabus  has  been  issued  by  the  Education  Depart- 
ment is  highly  significant  of  the  important  position  which  geography 
has  assumed  in  education  in  this  country,  compared  to  what  it  was  a 
generation  ago.  But  this  spread  of  geography  in  recent  years,  not  only 
in  secondary  schools  and  in  the  universities,  but  in  military  and  in 
other  circles,  is  one  which  would  demand  an  address  by  itself,  and 
I  have  only  been  able  to  touch  upon  it  here.  I  need  not  dwell  on 
the  increasingly  important  position  which  geography  has  been  allotted 
in  the  examination  of  the  University  of  London,  largely  due  to  the 
energy  of  Mr.  Mackinder,  who,  as  director  of  the  London  School  of 
Economics,  gives  the  subject  a  place  of  the  first  importance  there. 

The  past  year  has  in  one  respect  been  rather  a  sad  one  for  the 
Society,  as  our  obituary  list  contains  the  names  of  some  of  the  most 
distinguished  of  our  Fellows.  Among  our  home  list,  I  can  only  allude 
to  the  great  loss  which  our  Society  and  geography  have  sustained  by 
the  death  of  such  men  as  Sir  Mount  Stuart  Grant  Duff,  Sir  Charles 
Wilson,  Dr.  Blanford,  Sir  John  Farquharson,  Sir  William  Wharton, 
Canon  Tristram,  Sir  Coutts  Trotter,  Admiral  Lindsey  Brine,  and 
Captain  Wiggins.     In  Sir  Augustus  Qregoxy  we  have  lost  one  of  our 
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oldest  Fellows,  and  one  of  the  great  early  pioneer  explorers  of  Australia. 
Among  our  Honorary  Corresponding  Members  we  have  to  deplore  the 
loss  of  such  distinguished  explorers  and  geographers  as  Baron  Yon 
Bichthofen,  Major  Yon  Wissmann,  M.  de  Brazza,  and  perhaps  greatest 
of  all  Elis^  Beclus. 

I  oommenced  my  address  with  a  tribute — ^necessarily  brief  and 
inadequate — to  the  work  performed  by  my  predecessor,  Sir  Clements 
Markham,  during  his  twelve  years'  tenure  of  the  Presidential  chair.  I 
wish  to  conclude  the  address  with  a  similar  tribute  to  the  indispensable 
work  performed  by  Dr.  J.  Scott  Eeltie  during  the  first  year  of  my 
presidency,  as,  indeed,  during  the  fourteen  years  that  he  has  filled  the 
post  of  secretary  to  the  Society,  throughout  all  of  which  period  I  have 
been  in  a  position,  as  a  member  of  your  Council,  to  follow  and  appreciate 
his  invaluable  services.  I  do  not,  of  course,  imagine  that  any  words  of 
mine  can  add  materially  to  the  firmly-rooted  reputation  of  Dr.  Eeltie, 
either  in  our  great  Society  or  amongst  geographers  of  all  nationalities. 
He  is  too  widely  known  to  need  commendation  from  me.  But  I  claim, 
as  one  of  my  privileges,  to  remind  you  of  the  fact  which  must  be  patent 
to  many  of  you,  that  by  far  the  greater  part  of  such  work  of  the  Society 
as  appears  to  be  performed  by  me — including  even  the  more  solid  material 
of  this  address — is  really  the  work  of  our  untiring,  our  zealous,  our 
deeply  experienced  secretary. 
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By  lileut-Colonel  F.  R.  MAXJNSELL,  C.M.G.,  R.A. 

The  Bhodope  Balkans  is  the  name  given  to  the  series  of  ranges  along 
the  southern  frontier  of  Bulgaria  which  shut  off  that  country  from 
access  towards  the  Mediterranean.  They  form  a  part  of  European 
Turkey  curiously  little  known,  although  the  traveller  in  the  Orient 
express  to  Constantinople  skirts  the  foothills  of  the  range  on  the  north, 
and  may  admire  its  bold  line  of  snowy  summits,  and  also  the  coast  to 
Salonica  along  the  ^gean  follows  its  southern  slopes  and  traverses 
some  of  its  gorges.  Yet  the  actual  country  is  seldom  penetrated  by 
travellers,  and  since  the  stirring  times  of  the  war  of  1878,  when  some 
of  the  Turkish  columns  retreated  through  its  passes,  and  its  feudal  beys 
organized  a  force  to  descend  on  the  Eussian  line  of  communications, 
the  country  has  remained  forgotten. 

The  name  *'  Balkan "  in  Turkish  is  a  generic  term  referring  to  a 
range  or  mass  of  wooded  hills  with  pasturage  and  meadowland  on  their 
slopes,  rather  than  to  a  '*  dagh,"  or  mountain,  a  name  applied  oftener 


^  Bead  at  the  Boyal  Oeographioal  Society,  Haroh  12, 1906.    Map,  p.  9. 


8      ^  THE  RHODOPE  BALKANS. 

to  the  wild  rooky  ranges  with  inaooessible  peaks  and  rugged  slopes 
more  oommon  in  Asiatic  Turkey. 

The  main  range  of  the  Balkans  which  gives  its  name  to  the  penin- 
sula is  known  to  the  Turks  as  the  Ehoja  Balkan,  or  *' Father  of 
Balkans ; "  the  central  mass  of  the  Hhodope  is  known  as  the  Kara,  or 
Black  Balkan,  probably  from  the  dark  masses  of  pine  forests  along  its 
summit  ridges.  The  high  mass  of  the  Bilo  mountains  is  the  Altun,  or 
Oolden  Balkan,  while  another  very  beautiful  and  picturesque  range 
is  the  Stranja  Balkan  along  the  Black  sea  from  the  Bosphorus  up  to 
the  Bulgarian  frontier — hills  of  no  great  height,  but  with  densely 
wooded  slopes  and  deep  winding  glades,  affording  very  delightful 
scenery  of  a  kind  somewhat  rare  in  Turkey. 

The  Hhodope  Balkans  commence  on  the  west  as  a  continuation  of 
the  Eilo  mountains,  a  fine  mass  of  hills  which  form  the  southern 
buttress  of  the  Sofia  plateau,  and  rise  in  the  Musalla  peak  to  9600  feet. 
A  sharp  dip  with  a  rugged  col  separates  the  Dospat  range,  which  forms 
the  north-west  end  of  the  Hhodope  Balkans,  from  it,  after  which  the 
general  trend  of  the  range  is  to  the  south-east,  though  at  an  eleyation 
very  much  lower,  of  about  5500  feet.  The  central  part  of  the  range, 
the  Kara  Balkan,  is  to  be  found  along  the  Bulgarian  frontier  south  of 
Fhilipopolis,  where  the  principal  peaks  are  the  Fersenk,  rising  to 
6800  feet,  and  the  Ferilik,  at  the  turning-point  of  the  frontier,  to 
7130  feet.  Eastward  of  this  the  range  practically  divides  into  two 
long  offsets,  which  enclose  the  valley  of  the  Arda,  one  following  the 
line  of  the  Bulgarian  frontier,  and  gradually  getting  lower  until  its 
foothills  approach  the  Maritea  near  Adrianople,  and  another,  a  well- 
defined  series  of  ridges  which  skirt  the  coast  plain  of  the  ^gean  and 
trend  to  a  central  knot  in  the  Ehoja  Yaila  Dagh,  which  rises  to  4210 
feet,  and  sends  out  spurs  to  the  coast  at  Dede  Agach,  as  well  as  towards 
the  Maritza  on  the  east  and  the  Arda  on  the  north. 

The  many  small  streams  on  the  northern  slopes  of  the  Hhodope 
emerge  from  their  narrow  valleys  and  gorges  into  the  wide  plain  of 
southern  Bulgaria,  and  there  form  tributaries  of  the  Maritza,  the  great 
river  of  the  principality  most  famous  in  national  song  and  story,  which 
leaves  Bulgaria  near  Adrianople,  and  sweeps  round  the  eastern  end  of 
the  Hhodope  to  enter  the  sea  near  Dede  Agach.  The  Arda  is  the 
chief  river  of  the  Hhodope,  as  it  rises  in  the  central  part  of  the  range, 
and  flows  between  the  two  lines  of  hills  forming  the  eastern  end,  re- 
ceiving many  tributaries  on  either  bank,  and  finally  escapes  through 
a  narrow  gorge  to  join  the  Maritza  just  above  Adrianople  town. 

The  Kizil  Deli  Chai,  or  **mad  red  river,"  is  a  large  mountain 
stream  which  drains  into  the  Maritza  from  the  eastern  side  of  the 
Ehoja  Yailo  Dagh,  and  is  a  rushing  torrent  throughout  its  course, 
which  quite  justifies  its  name. 

On  the  south  are  no  streams  of  any  size  flowing  into  the  ^gean 
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from  the  coastal  ranges  of  the  Rhodope,  the  largest  being  the  Yardimlu 
from  the  southern  side  of  the  Ehoja  Taila,  which  traverses  a  wide 
cultivated  plain  east  of  Gumuljina,  with  meadow-land  and  patches  of 
forest,  on  its  way  to  the  sea.  At  Xanthi  a  stream  emerges  just  above 
the  town  from  a  rockj  gorge,  but  it  scarcely  exists  in  summer,  as  its 
waters  are  used  up  for  the  town  and  the  belt  of  gardens  surrounding  it, 
its  shingly  bed  being  dry. 

Along  the  west  side  of  the  Butodope  is  the  wide  basin  of  the  Mesta, 
a  large  stream  rising  in  the  Bilo,  and  formed  of  many  affluents  from  its 
foothills  and  the  Piriu  and  Dospat  ranges.  It  passes  in  a  deep-out 
valley  through  Bazlog,  and  enters  the  little  plain  of  Nevrokop,  but 
soon  resumes  its  character  of  a  mountain  torrent,  forcing  its  way 
along  a  deep  tortuous  channel  through  a  Y-shaped  valley  between 
spurs  from  the  Bhodope  and  some  high  ranges  about  Drama,  towards 
the  ^gean.  At  the  little  station  of  Buk,  the  Salonica-Constantinople 
railway  crosses  the  river  and  follows  its  bank,  traversing  a  small  open 
basin  at  Buk,  and  then  winding  along  a  picturesque  rock  gorge  through 
tunnels  or  in  a  cutting  closely  overhanging  the  water.  It  is  only  in 
the  last  few  miles,  when  it  has  left  the  gorge  and  turned  towards  the 
sea,  which  it  enters  opposite  Thasos,  that  the  river  is  able  to  spread 
itself  over  a  wide  sandy  delta  and  escapes  from  its  mountain  gorges. 
The  Turkish  name  of  the  river  is  Kara  Su,  but  as  this  is  also  applied  to 
the  Struma  and  many  other  streams,  it  seems  best  to  retain  the  name 
Mesta,  its  former  Greek  name,  which  is  also  known  to  the  Turks. 

The  general  outline  of  the  Bhodope  presents  no  prominent  peaks  of 
striking  grandeur  rising  above  the  general  chaos  of  wooded  or  brown 
summits,  but  its  chief  beauty,  especially  in  the  centre  and  west,  lies 
in  its  pine-clad  summits  and  slopes,  enclosing  pleasant  valleys,  upland 
meadows  watered  by  many  rills,  along  which  are  villages  of  log-built 
houses,  whose  wooden  roofs  and  general  outline  would  remind  one  of 
the  Tyroli  were  it  not  for  a  certain  irregularity  of  shape  that  must 
be  oriental,  and  for  the  wooden  tower  of  the  minaret  above  the  trees. 
These  pasture  lands  along  the  slopes  and  the  forests  constitute  its 
principal  source  of  riches  of  the  country,  and  form  a  pleasing  contrast 
to  the  bare  cultivated  plains  of  the  Maritza  and  the  ^gean  coast,  which 
are  scorched  in  summer  and  have  few  trees.  There  are  no  lakes  at  all 
in  the  Bhodope,  and  in  this  it  loses  somewhat  in  picturesqueness  com- 
pared with  the  fine  lakes  of  Okhrida  and  Prespa  among  the  Albania 
mountains,  or  even  with  those  of  the  Pirin  Dagh  close  by,  which  has 
several  beautiful  lakelets  on  its  summit  plateaux.  The  Dospat  Dugh, 
at  the  north-west  end  of  the  Bhodope,  sends  out  a  long  spur  into 
Bulgaria,  which  circles  round  over  Batak,  the  principal  village  on  that 
side  of  the  frontier. 

All  these  summits  are  thickly  covered  with  pine  forest,  occasional 
open  glades  being   available  as  pasturage,  while  the  streams  soon 
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disappear  in  deep  narrow  gorges  choked  with  foreat,  oi  bordered  by 
oraga  overhaogiag  tha  stream  tumbling  over  the  boulders  below,  tiie 
dietriot  being  extremely  wild  and  pioturesqae,  with  few  habitations 
ontaide  Batak  it^f.  The  Hpnre  to  the  north  terminate  abruptly  orer 
the  plain  of  the  apper  liaritza,  and  the  streams  as  they  emerge  are 
used  to  irrigate  the  rioe  and  maize  fields  of  the  lowei  leyels. 

On  the  Tarkish  side  the  chief  centre  is  Doepat,  a  large  Tillage  of 
some  three  hundred  houses,  close  round  which  approach  the  dense  pine 
forests,  although  these  probably  will  disappear  in  a  few  years  if  the 
present  reokless  system  of  ontting  is  continued.  The  place  is  still,  how- 
ever, famous  for  its  sawmills,  picturesque  wooden  buildings  along  the 
borders  of  the  stream,  whioh  winds  along  below  the  town  and  supplies 
the  neoeaeary  water-power  to  work  the  primitive  machinery.    The 
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sonthem  slopes  orerlooking  the  Uesta  valley  are  almost  bare  of  trees. 
The  Central  Rhodope  is  the  most  picturesque  part  of  the  range,  and  is 
known  at  its  western  end  as  the  Chadir  Eaya,  and  at  the  east  as 
Shabanitza,  forming  part  of  the  Kara  Balkan,  and  running  up  to  the 
Perilik  peak.  The  frontier  of  Turkey  at  this  point  projects  forward 
as  a  long  triangular  tongue  which  reaches  to  Tumrush,  only  six  hours 
from  Fhilipopolis,  and  from  the  Hills  round  whioh  the  Maritza  plain 
can  easily  be  overlooked.  This  is  the  Bupchnz  "  kaza,"  or  district,  and 
has  its  centre  of  government  at  Dovlen,  a  scattered  place  of  some  three 
hundred  wooden  houses  at  the  bottom  of  a  deep  valley. 

The  Erishim  stream  drains  this  district  towards  the  Maritza,  being 
made  up  of  a  large  tributary  from  Tiigrad,  and  another  from  the  hills 
Over  Batak,  whioh  emerges  just  above  Dovlen  from  a  splendid  gorge 
bordered  with  towering  oiags,  and  filled  with  a  dark  tbieket  of  forest 
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growth.  If  the  track  along  the  broad  ridge  of  Shabanitza  is  followed, 
a  sneoession  of  fine  panoramas  nnfold  themselves  northward  over 
Bupchuz,  eastward  over  all  the  valley  of  the  upper  Arda,  and  west- 
ward towards  the  gorges  of  the  Mesta  and  Nevrokop.  Far  away  to  the 
north  in  the  shadowy  haze  is  the  long  line  of  the  main  Balkan  chain, 
with  the  Shipka  pass  and  other  historic  features  of  the  1878  war. 
Below  it  is  the  fertile  plain  of  the  Maritza,  with  the  oom  and  rice  fields 
watered  by  the  streams  which  struggle  over  the  plain  after  leaving 
these  hills.  The  middle  distance  is  a  tumbled  mass  of  peaks,  some 
bare  and  craggy,  and  some  thickly  forested,  the  black  pine-clad  peak 
of  Fersenk  rising  higher  than  the  others;  while  many  deep  gorges 
trend  down  to  join  the  Erishim  stream,  which  can  jnst  be  traced 
winding  northward  at  the  foot  of  a  narrow  Y-shaped  valley.  Along 
the  several  heights  can  be  traced  the  double  line  of  huts  and  posts 
forming  the  frontier  of  Turkey  and  Bulgaria. 

At  our  feet  are  dense  masses  of  pine  and  beech  forest,  severed  by 
open  grassy  uplands  and  glades,  through  which  flow  many  small 
streams,  which  unite  lower  down  to  form  the  river  of  Trigrad.  A 
glimpse  of  the  wooden  roofs  and  minarets  of  the  village  can  be 
obtained,  as  well  as  its  outlying  farms  and  sheepfolds,  which  are 
occupied  for  the  summer  pasturage,  and  are  dotted  about  the  slopes 
in  little  clusters  where  the  best  grazing  can  be  found.  Just  beyond 
Trigrad  the  stream  enters  a  deep  narrow  gorge  some  6  miles  long, 
bordered  by  limestone  crags  and  cliflfs  several  hundred  feet  high, 
clothed  with  patches  of  beech  and  pine  forest — a  very  striking  bit  of 
scenery  in  the  middle  distAnoe.  Winding  along  the  slope  near  the 
top,  and  overlooking  the  gorge,  is  the  narrow  path  which  leads  out  of 
Trigrad  towards  the  villages  to  the  north.  The  more  distant  hills 
have  almost  lost  their  forests,  and  appear  bare  and  brown;  and  the 
reckless  way  in  which  the  trees  are  cut  tends  very  rapidly  to  destroy 
their  principal  beauty. 

Turning  eastward,  a  splendid  panorama  of  mountain  scenery  open 
out  over  the  succession  of  wooded  ridges  and  pleasant  valleys  down 
which  flow  the  streams  forming  the  headwaters  of  the  Arda,  and  some 
of  the  roofs  and  minarets  of  Ardabashi  (**  the  head  of  the  Arda  "),  where 
are  the  principal  springs  which  give  rise  to  the  stream,  can  be  seen 
in  the  deep  valley  below.  Farther  north  is  the  long  line  of  the  frontier 
ridge,  with  the  valley  of  Bashmakli  just  below  us,  dotted  with  many 
small  villages  and  mills  along  its  stream.  Immediately  below  us  the 
slope  of  Shabanitza  falls  away  very  rapidly  in  a  number  of  craggy 
spurs  thickly  clothed  with  beech  and  pine  forest  and  a  tangle  of  brush- 
wood. About  midway  down  open  glades  and  meadowland  appear,  with 
the  roofs  of  detached  farms  and  sheepfolds,  occupied  in  summer  by 
people  from  villages  out  of  sight  in  the  deeper  valleys  beyond.  Several 
sharply  defined  ridges,  also  well  wooded,  run  out  eastward  as  spurs, 
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enolosing  the  many  small  valleys  whioh  trend  down  to  the  Atda- 
Water-meadowa  extend  along  the  streams,  little  olosters  of  pretty 
wooden'roofed  houses,  and  here  and  there  a  water-mill,  easily  recog- 
nizable by  the  long  wooden  trongh  or  shoot  which  oarries  the  water 
from  the  upper  channel  down  to  the  rim  of  the  wheel. 

Beyond  these,  in  the  middle  distance,  the  forests  almost  oease,  and 
bare  shaly  spars  with  patches  of  red  and  yellow  earth  dip  steeply  from 
the  brown  sammit  of  the  Haden  Dagh  towards  the  Aida,  and  enoloee 
the  distriot  of  Egridere,  or  the  "  crooked  valley."  In  the  far  distance 
the  frontier  ridges  can  be  traced  above  Eirjali,  with  the  bare  rooky 
mass  of  the  Eboja  Yaila  which  overlooks  the  mouth  of  the  Maritzo, 
and  also  of  the  Karlik  Dagh  along  the  edge  of  the  ooastal  plain. 

Looking  southward  towards  the  MgBAa,  a  belt  of  sfaimmeriiig  haze 
indicates  the  sea,  and  the  high  mass  of  Thasos  island  stands  oat  boldly, 
with  a  mass  of  minor  ranges  on  the  mainland  near  it.  A  high  wooded 
ridge  mns  oat  as  a  spur  towards  Xanthi,  and  rises  again  to  the  Eashlar 
Dagh  and  other  ranges  which  trend  eastward.  The  narrow  gorge  of 
the  Mesta  caa  be  traced  by  a  dip  in  the  hills,  bat  the  stream  is  not 
visible.  The  scenery  of  this  slope  differs  greatly  from  the  others,  as 
the  grassy  uplands  give  way  to  sharp  stony  spars,  with  a  forest  of 
Scotch  fir  on  the  apper  levels,  but  only  scattered  slanted  oaks  and 
brushwcod  lower  down.  Here  the  streams  tumble  over  rocks  and 
bonlders  or  thread  through  narrow  rifts  and  gorges  on  their  harried 


way  towards  the  Mesta.  Paths  narrow  and  tortuous  lead  down  these 
valleys,  and  are  scarcely  traoeabte  among  the  stones  except  here  and 
there.  The  stream  is  crossed  by  a  picturesque  stone  bridge  of  one 
high  pointed  arch  with  a  very  narrow  slippery  roadway,  and  no  side 
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walls  to  prevent  the  nnwaiy  traveller  from  falling  into  the  torrent 
belov.  These  tracks  trend  towards  the  station  of  Bnk,  on  the  Salonioa 
railway,  wbioh  has  beoome  the  principal  trade  oentre  for  this  distriot 
flinoe  the  line  was  opened.    LooUng  westward  along  the  Bummit  of 


the  range  is  the  Chadir  Kaya  plateau,  once  well  wooded,  fant  now  with 
only  some  ecattered  patches  of  trees.  Its  nndolating  slopes  have  a 
few  patches  of  rye  and  barley  cultivated  by  men  from  the  hamlets  far 
down  the  valley,  and  many  of  the  detached  snmmits  are  orownod  by 
hnge  granite  boulders,  while  on  the  slopes  are  scattered  pines  stunted 
and  gnarled  by  being  lopped  for  firewood. 

Beyond  Chadir  Eaya  a  magnificent  distant  view  opens  aoroes  the 
Mesta  valley,  the  horizon  being  filled  in  by  the  long  sharply  defined 
range  of  the  Pirin  Dagh  with  its  mgged  forest-clad  slopes,  while  away 
to  tbe  north  is  the  Rilo  Dagh  and  Hnsalla  peak,  the  highest  Bummit  in 
this  country,  just  touched  in  October  with  the  first  snow.  The  aotnal 
stream  of  the  Mesta  is  atUl  invisible  in  its  deep  narrow  gorge,  but  in 
the  Nevrohop  a  few  reaches  glimmer  in  the  bud,  and  the  white  houses 
of  Nevrokop  show  up  in  a  belt  of  gardens  against  the  hills  on  the  far 
side  of  the  plain. 

Tlie  population  of  the  Bhodope  is  almost  entirely  Moslem,  the 
Eastern  Bliodope  exclusively  so,  except  for  a  few  Christian  Bulgarian 
villagea  in  the  Basbmakli  valley,  while  the  long  tongue  of  Turkish 
territoiy  forming  the  Rnpchaz  distriot  is  also  all  Uoslem;  indeed,  at 
one  time  it  formed  part  of  Bulgaria,  but  owing  to  the  strennouB  resist- 
anoe  of  its  inhabitants  to  Christian  rule,  the  frontier  was  readjusted  and 
the  country  restored  to  Turkey.  On  the  Bulgarian  side  of  the  frontier, 
with  the  exoeption  of  a  few  scattered  Moslem  villages,  the  inhabitants 
are  Christians.     The  most  interesting  section  of  the  population  are  the 
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Pomaka,  or  MobIqih  BnlgariosB,  people  who  bemme  MoBlem  at  the  time 
of  the  Tnrkiali  conquest  in  the  fonrteenth  centaiy,  and  who  form  the 
principal  part  of  the  inhabitante  of  the  Central  Bhodope,  and  number- 
ing some  100,000  thionghoat  European  Turkey,  where  they  ooonpjr 
diBtriots  along  the  Yardar  as  well  aa  these  hills.  It  is  among  the 
mountains  that  the  people  oau  best  be  studied,  as  in  other  districts  in 
the  Vardar  valley  they  have  beoome  more  merged  in  the  general 
Moslem  population.  Here  they  inhabit  all  the  Ahi  Chelebi  district, 
all  the  central  range  and  the  Bnpohuz  district,  as  well  as  the  Dospat 
ridge  to  the  west.  In  Ahi  Chelebi  there  still  remain  some  of  the 
Fomak  "derebeys,"  or  feudal  leadera,  Buoh  aa  at  Ismilan  lives  Salih 
Pasha,  a  celebrated  hero  of  the  1B7S  war,  who,  when  the  Boasians  were 
moving  past  Fhilipopolis,  raised  an  irregular  corps  tnm  his  retainers, 
and  carried  on  a  goerilla  warfare  against  the  Buesian  oommonicatioDS. 
Another  of  the  same  family  is  Hassan  Pasha,  who  received  ae  in  quite 
the  ancient  style.  His  servants  and  retainers  lined  the  avenue  of  approach 
to  bis  house,  picturesquely  situated  among  meadows  by  a  stream;  he 
himself  stood  in  the  gateway  to  receive  the  guest,  and  hia  sona  preased 
round  to  wait.  But,  as  in  other  parts  of  Turkey,  independenoe  among 
these  "derebeys"  is  discouraged,  few  now  remain  with  any  power,  and 
the  ordinary  civil  government  generally  obtains.  The  Fomaks  wear 
no  distinctive  dress,  except  that  the  women  of  particular  districts  in 
the  mountains  have  special  fashions  in  clothes,  like  in  most  of  the 
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districts  in  Bulgaria  over  the  frontier.  Those  of  the  Bnpohuz  generally 
dress  in  red,  with  a  black  cloak  edged  round  with  yellow  biaid,  and  a 
white  kerchief  on  their  head.  Their  langasge  is  a  dialect  of  Bulgarian 
which  they  call  Pomakje,  or,  better  still,  Airanje  for  choice,  although 
the  derivation  of  the  latter  term  is  rather  obscure. 
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There  are  several  dialects  in  the  hilla,  and  those  in  the  Central 
Rhodope  say  they  cannot  understand  the  Bulgarian  of  those  of  Nevro- 
kop,  and  so  on.    In  the  valley  jnet  below  Bashmakli,  on  a  tributary  of  the 
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Arda,  ia  a  compact  group  of  villages  of  GhriBtiati  Bulgarians,  comprising 
Baikovo,  Chatak,  Ylabova,  and  others,  a  very  thriving  settlement, 
interested  in  manufacturing  woollen  cloth  of  all  kinds  in  small  priuutive 
mills  worked  by  the  water-power  of  their  stream.  It  is  woven  in  their 
homes  on  band-looms  &om  native  wool,  dyed  various  colours  by  natural 
dyes ;  it  is  then  taken  to  mill,  steeped  in  water,  and  submitted  to  a 
kind  of  hammering  procesa  whioh  improves  the  texture,  making  it 
closer.  The  machinery  of  the  mill  is  almost  entirely  of  wooden  beams  ; 
an  overshot  waterwheel  supplies  the  power  whioh  drives  a  wood  axle, 
projections  ou  whioh  make  rise  and  fall,  through  a  distance  of  about  18 
inches,  heavy  beams  fixed  nearly  vertically,  and  whioh  hammer  and 
press  together  the  lengths  of  cloth  placed  in  a  wooden  trough  beneath 
them.  The  heavy  throbbing  sound  of  these  hammers  makes  a  strange 
noise  as  one  passes  up  the  valley  to  Baikovo  and  Bashmakli,  and  in  the 
secluded  valleys  of  the  Central  Rhodope.  The  Christians  of  Baikovo 
manage  to  turn  out  quite  excellent  tweed  and  woollen  cloths  of  all 
kinds  bj-  these  mills.  Many  of  the  inhabitants  are  tailors,  who  carry 
the  goods  to  various  towns  on  the  ^gean  coast,  and  even  the  Greek 
islands,  and  make  up  suits  from  it.  Others  of  the  inhabitants  are  builders 
and  carpenters,  who  monopoli^-e  this  kind  of  work  in  Giimuljuia, 
Xanthi,  and  other  coastal  towns,  so  that  the  little  settlement  gets  on 
well. 

The  Moslem  Fomaks  in  other  parts  of  the  district  make  their  cloth  in 
these  mills,  but  only  of  the  coarser  kind  for  cloaks  ("abbas"),  which 
find  a  market  in  Constantinople.    In  the  Dospat  Dagh  and  the  Central 
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Bhodope,  and  in  the  village  of  Dospat  especially,  are  many  small  saw- 
mills, with  primitive  machinery  worked  by  water-power  for  sawing  logs 
into  planks.  The  logs  are  only  some  6  feet  long  and  2  feet  diameter,  and 
are  cut  into  planks,  which  are  transported  on  mules  to  the  coast  ports, 
caravans  of  these  being  frequently  met  with  winding  along  the  mountain 
tracks.  A  curious  feature  is  the  semi-nomad  population  of  usually  called 
Kutzo-Ylachs,  locally  known  as  **  Earakachans,"  who  sjDcnd  the  summer 
on  these  hills  of  the  Central  Ehodope,  and  winter  in  the  plain  country 
about  the  mouth  of  the  Maritza  and  near  Gumuljina.  They  are  said  to 
have  come  about  one  hundred  years  ago  from  the  Southern  Pindus,  when 
they  formed  one  of  the  tribes  or  parties  during  the  great  struggle  of  the 
famous  Ali  Pasha  of  Yanina  against  the  Turks  in  the  beginning  of  the 
last  century  ;  and  when  that  old  chieftain  was  being  brought  to  bay  in 
his  fortress  of  Yanina,  these  people  betrayed  him  and  went  over  to  the 
enemy.  On  a  settlement  being  effected  they  found  it  impossible  to 
remain,  and  had  to  fly  to  the  Ehodope,  where  they  remain  in  a  kind  of 
permanent  exile  ever  since.  They  own  large  flocks  of  sheep,  ponies, 
and  cattle,  speak  Greek,  and  belong  to  the  orthodox  Church.  They  form 
parties  or  tribes  of  a  combination  of  fifteen  to  twenty  families  under  a 
recognized  leader,  and  build  themselves  in  summer  a  sort  of  log  hut  or 
wigwam  out  of  boughs  and  branches,  lengths  of  pine  bark  being  used  as 
a  carpet  on  the  floor.  They  number  altogether  about  5000  in  Central 
Bhodope,  and  parties  were  met  on  their  migration  to  the  plain  about  the 
middle  of  October.  Their  dress  is  that  of  the  Greek  peasants.  Other 
parties  are  found  in  the  Kirjali  district  further  east,  where  they  can  also 
obtain  grazing.  These  mountains  produce  little  for  export^  except  it  be 
some  timber,  wool,  and  cloth  of  local  manufacture.  The  logs  are  either 
sawn  in  short  lengths  for  mule  transport,  or  are  thrown  into  the  Erishim 
stream,  down  which  they  drift  until  they  reach  the  Philipopolis  plain, 
where  they  are  collected  by  men  employed  by  Bulgarian  contractors. 
The  finest  timber,  in  large  logs  20  to  30  feet  long  and  20  inches  or 
more  in  diameter,  is  obtained  from  the  forests  round  the  headwaters  of 
the  Mesta,  and  these  are  also  thrown  into  the  river  to  float  down  until 
opposite  the  Buk  rail  way -station,  where  they  are  caught  by  grapnels  as 
they  pass  and  brought  to  bank. 

The  Scotch  firs  on  the  south  slope  of  the  central  range  are  out  for 
railway  sleepers,  and  floated  down  a  stream  to  Buk  also.  The  forests 
along  the  actual  summit  are  of  larch  chiefly,  and  some  beech  with 
thick  undergrowth,  while  lower  down  the  Trigrad  stream  more  oak 
and  beech  appear.  On  the  Chadir  Eaya  are  some  thick  low  patches 
of  dwarf  juniper — some  of  the  large  juniper — birch,  wild  pear,  and 
apple  trees.  There  are  some  fine  walnut  trees  in  the  lower  valleys. 
Besin,  or  '^katran,"  is  boiled  out  from  the  pine  wood  in  large  pans, 
where  it  is  burnt  with  charcoal,  the  resin  running  out  of  a  hole  at  the 
bottom.     Bye,  oats,  and  barley  are  grown  on  the  higher  slopes,  and 
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mtAt»  in  the  lower  valle^B,  while  ronnd  Trigrad  is  a  large  prodnotion 
of  potatoes  (called  "  kompir  "  by  tbe  Fomab).  wliiob  form  the  prinoipftl 
food  of  these,  and  are  also  exported.  The  distriotB  of  Xanthi  (Eskojo) 
and  Drama  on  the  coast  plaloa  are  oelebrsted  for  tlio  fine  quality  of 
oigarette  tobaooo  produced,  and  it  is  also  grown  in  the  minor  valleys 
on  the  southern  slope  of  the  Hhodope,  but  the  quality  of  leaf  deteriorateN 
rapidly  as  higher  levels  are  reaohed. 

No  minerals  ate  aotually  worked,  and  the  hills  have  never  thoroughly 
been  explored,  although  traces 
of  gold  and  silver  lead  are 
said  to  exist  near  Trigrad, 
and  also  at  Badibush  on  the 
southern  slope  is  said  to  be 
copper  or  zinc.  In  the  island 
of  Thasofl,  in  the  ^gean,  close 
by  is  one  of  the  richest  zioo* 
mines  in  the  world,  worked 
by  a  German  company.  The 
general  formation  of  the 
summit  range  of  the  Central 
Bhodope  is  of  granite,  muoh 
disintegrated,  leaving  rounded 
slopes,  with  an  oocoaional 
boulder  showing ;  while  on 
the  lower  spurs  both  to  the 
north  and  south  sandstone  and 
limestone  appear.  Some  big 
game  is  to  be  found,  but  is 
extremely  difficult  to  dislodge 
from  the  dense  forests,  and 
on  army  of  beaters  has  to 
be  employed  to  drive  them  across  the  open  glades.  As  each  arrives 
armed  with  some  ancient  weapon  of  hie  own  and  determined  to 
have  his  share  in  the  sport  too,  uncertain  and  dangerous  elements 
are  introduced.  Grey  bears  (Ureiu  tyriaeut)  and  the  brown  variety 
are  to  be  found,  also  the  red  deer  of  Anatolia,  but  they  are  scarce 
and  difficult  to  obtain.  Wolves  are  numerous,  and  pig  also.  The 
badger,  the  fox,  and  tbe  tree  marten  are  also  to  be  found,  but  the 
last  named  is  beooming  rare  now,  owing  to  the  price  obtained  for 
its  fur.  Ilxcellent  trout-fishing  is  obtained  in  the  upper  Arda,  the 
Trigrad,  and  other  small  streams  at  the  higher  elevations. 

Of  minor  animals  may  be  remarked  some  huge  black  lizards  with 
bright  yellow  spots,  which  appeared  in  some  numbers  after  a  heavy 
shower,  and  waddled  about  the  path,  their  legs  seeming  too  short  to 
allow  them  to  run.     The  zeptteh's  story  regarding  them,  which  he 
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repeated  with  Bolema  aseuiaaoe,  waa  that  tliey  had  just  then  dropped 
from  the  oloada ;  in  reality,  the  raia  ooming  after  a  long  spell  of  dry 
veather  had  apparently  attracted  them  from  their  holes  and  hiding- 
places. 

There  is,  I  think,  no  trace  of  ancient  remaina  of  cities'  or  settlements 
in  this  part  of  the  Rhodope,  bat  on  the  road  from  Trigrad  over  the 
pass  leading  south  to  the  railway  io  the  Mesta  valley,  known  as  the 
Mesbatli  Qedik,  is  the  tradition,  whioh  seems  general,  of  a  great  battle 
which  took  place  over  a  tiioasand  years  ago,  bat  the  names  of  the 
combatants  are  now  forgotten. 

The  country  of  the  Eaatern  Bhodope  is  less  piotaresqne  than  the 
central  range  whioh  I  have  jnat  deecribed,  as  the  forest  has  largely 
disappeared,  the  summits  are  bare  or  nearly  bo,  and  the  slopes  are 
BO  steep  as  to  afford  no  room  for  the  pleasant  meadows  and  pastnre-land 
of  the  higher  ranges.  As  all  the  streams  flow  inwards  towards  the 
Arda,  and  this  flows  eastward  to  the  Maritza  at  Adrianople,  it  follows 
that  the  oonntry  remains  quite  isolated  and  shut  in  by  high  ranges 
both  north  and  south.  Only  a  few  minor  streams  drain  into  the  MgoAU, 
and  no  convenient  va\ley8  exist  whioh  would  a&brd  aooess  from  southern 
Bulgaria  towards  the  ^gean,  and  thus  that  country  has  to  find  aooees 
to  the  southern  sea  by  the  railway  along  the  Maritza  valley  to  the  port 
of  Dede  Agach. 

The  wall  of  ooast  ranges  continues  in  spurs  of  the  Central  Bhodope 
to  the  Knsblar  Dagh  over  Xanthi,  whioh  is  apparently  one  maw 
of  rook  with  only  a  few  patches  of  vegetation,  owing  to  deforesting 


but  one  result  is  that  most  of  the  earth  has  washed  down  to  the  lover 

foothills,  and  on  these  are  the  most  valuable  fields  for  growing  tobacco. 

A  very  piotnresixne  track  winds  up  the  valley  north  of  the  Xanthi, 
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and  soon  enters  the  wooded  country,  oroBsing  two  high  ridges  among 
oak,  ash,  and  beech  forest,  on  its  way  Ahi  Ghelebi  and  Bashmakli, 
the  seat  of  the  kaimakam,  or  local  governor.  This  is  the  best  way  to 
reach  these  distiicts  from  the  railway,  and  affords  comparatively  easy 
access.  Farther  east,  along  the  line  of  hills  which  appears  as  a  con- 
tinnous  wall  of  grey  rocks  from  the  coast,  is  the  prominent  peak  of  the 
Earlik  Dagh,  which  rises  nearly  sheer  out  of  the  plain,  and  is  6200  feet 
at  the  summit. 

The  road  from  Gnmuljina,  the  local  capital  of  all  the  Eastern 
Bhodope,  passes  over  a  wooded  col  at  the  east  end  of  the  Karlik  Dagh 
after  a  long  ascent,  passing  the  ruins  of  an  old  stone  castle  which  once 
barred  this  route,  which  is  the  principal  way  into  the  Arda  basin  from 
the  south.  Farther  along,  the  mountains  curve  northwards  to  the  Ehoja 
Yaila  mount,  whose  rocky  summit  forms  the  last  principal  outlier  of 
the  Khodope  to  the  e€ist,  overlooking  the  valley  of  the  Maritza.  Bugged 
spurs  covered  with  oaks  radiate  in  all  directions  from  it,  and  run  down 
towards  the  sea  at  Dede  Agach,  the  whole  of  this  part  of  the  Eastern 
Ehodope  forming  a  very  wild  and  impracticable  tract  draining  by  the 
Eizil  Deli  stream  into  the  Maritza. 

The  Arda  is  the  great  river  of  the  Eastern  Ehodope,  rising,  as  we 
have  seen,  in  the  Kara  Balkan  at  the  springs  of  Ardabashi,  flowing  at 
first  through  pleasant  meadows  and  past  pine-clad  slopes,  and  turning 
many  primitive  mills,  until  it  reaches  the  end  of  the  Maden  Dagh,  and 
there  it  enters  a  narrow  diiUcult  gorge  with  steep  slopes  of  loose 
shale  and  rock,  nearly  bare,  except  for  a  few  scattered  trees  and  brush- 
wood, and  along  which  rough  paths  gain  only  a  diiiicult  foothold,  until 
the  basin  of  Kirjali  is  reached  and  the  valley  widens.  Here  the  stream 
is  usually  rapid  over  a  wide  bed  of  shingle  and  stones,  subject  to 
violent  freshets,  which  have  several  times  carried  away  the  wood 
trestle  bridges  by  which  the  road  crosses  to  Kirjali,  the  principal 
centre  of  the  northern  part  of  the  district. 

Just  here  two  large  tributaries  join  from  the  south,  besides  many 
small  streams  from  the  frontier  hills.  One  is  the  Soghutlu,  which 
rises  in  an  intricate  wooded  district  on  the  east  slope  of  the  Kusblar 
Dagh  and  enters  Daridere,  or  the  "  narrow  valley,"  a  very  appropriate 
name,  as  very  steep  slopes  of  shale  and  earth  rise  on  either  hand,  and 
the  habitations  and  strips  of  cultivation  occupy  a  very  narrow  strip 
alongside  the  rushing  stream.  The  Soghutlu  sweeps  round  the  bare 
mass  of  the  Maden  Dagh  and  enters  the  long  valley  of  Mastanli,  spread- 
ing out  over  a  wide  bed  of  shingle  like  the  parent  stream,  but  having 
a  considerable  extent  of  maize  cultivation,  orchards,  and  gardens  dotted 
with  homesteads  now  on  either  bank. 

The  other  southern  tributary  is  the  Burgas  Ghai,  which  is  formed 
from  many  streams  of  the  Karlik  Dagh  and  hills  east  of  it,  the 
slopes  here  being  wooded  along  the  summit,  but  bare  lower  down  and 


THI  RHODOPI  BALKANS.  21 

cnolonDg  very  deep  narrow  valleys,  the  narrow  strip  of  green  oroharda 
and  cnltivatioD,  with  an  oooaeional  small  village,  showing  the  ooarM 
of  the  stream  far  down  below.  The  stream  rapidly  increases  and  enters 
the  distriot  of  Sultan  Yen,  a  very  fertile  area,  the  shingly  bed  of  the 
stream  being  now  bordered  by  trees  and  cultivation  in  a  wide  belt. 

As  it  leaves  the  Kirjali  basin  the  Arda  enters  a  long  winding  gorge 
between  wooded  hills  before  it  finally  reaohea  Adrianople  plain.  The 
slopes  are  so  narrow  and  steep  that  fbothold  is  only  obtainable  for 
the  merest  tracks,  and  this  district  ia  very  wild  and  impraotioable. 
The  frontier  ridge,  here  known  as  the  Besh  Tepe,  or  Five  Hill  range, 
ifl  densely  wooded,  and  game  abounds  in  it,  bnt  is,  as  nsnal,  difficult  to 
obtain  witbont  organizing  a  large  drive. 


a   BASHUAKCiI. 


On  the  steep  slopes  and  spurs  cultivation  is  generally  in  terraces, 
with  some  patches  of  woodland ;  maize  and  tobacco  of  inferior  loaf 
being  grown.  There  are  no  regular  villages,  but  isolated  houses  or 
hamlets  of  stone  with  a  roof  of  rough  aUtes  are  dotted  about  in  the 
most  accessible  places  on  the  steep  hillsides. 

The  most  fertile  part  of  the  country  lies  in  the  wider  parts  of  the 
valleys  as  they  approach  the  Arda  in  the  distriots  of  Mastanli  or  Sultan 
Teri,  or  the  "Sultan's  Place,"  so-called  because  of  its  fertility.  Here 
the  cultivation,  trees,  and  orchards  completely  fill  the  valley,  except 
for  the  wide  strip  of  shingle  of  the  stream-bed,  and  the  mass  of  dense 
dark  green  foliage,  relieved  occasionally  by  the  walls  of  a  little  white 
hamlet  or  a  slender  minaret  towering  over  the  trees,  forma  a  pleasant 
oontrast  to  bare  steep  border-slopes  of  the  valley.  The  hamlets  are 
very  scattered  up  the  valleys,  and  there  are  few  villf^^es  of  any  size ; 
bat  EJrjali,  on  the  Arda,  is  the  principal  seat  _of  [government.    The 
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district  exports  very  little  snrplas  prodnce,  except,  perhaps,  a  litUe 
oorn  and  maize  and  an  excellent  kind  of  apples  for  which  its  orchards 
are  fBimoas,  and  little  from  the  oatside  world  disturbs  its  peaceful 
valleys.  One  useful  product  is  the  very  fine  breed  of  mules  obtained 
in  this  district,  and  which  are  disposed  of  at  the  annual  fairs  held  at 
Qumuljina  and  other  places  in  the  hills,  usually  in  the  spring.  The 
only  part  of  this  country  which  has  thick  forests  is  along  the  deep 
valley  or  gorge  of  the  lower  Arda  on  the  Bulgarian  side,  where  is  a 
wooded  district,  with  many  scattered  farms  along  the  Besh  Tepe  Dagh. 
The  population  of  the  Eastern  Hhodope  is  exclusively  of  Turkish  origin^ 
and  few,  if  any,  of  the  Pomaks,  or  Moslem  Bulgarians,  are  to  be  found. 

The  Eastern  Khodope  was  settled  by  immigrants  from  Asia  Minor 
at  the  time  of  the  first  Turkish  invasion  in  the  fourteenth  century 
under  Sultan  Murad  I.,  when  Adrianople  was  their  capital,  and  the 
Greek  emperors  still  reigned  in  Constantinople.  They  retain  many 
of  the  qualities  of  the  hardy  races  of  Anatolia,  and  are  quiet  and 
peaceable,  cultivating  their  little  terraces  of  rye  or  wheat  along  the 
hill  slopes,  or  tending  their  maize-fields  and  orchards  in  the  valleys. 
A  general  exodus  of  the  men  takes  place  in  the  early  summer  towards 
the  plains  of  Adrianople  or  Gumuljina,  to  be  employed  as  labourers  to 
gather  the  harvest  just  ripening  there,  and  when  that  is  done  they 
troop  back  to  reap  their  own  harvest,  which  is  some  weeks  later  at 
the  higher  elevations.  There  is  no  Christian  population  in  the 
actual  basin  of  the  Arda,  but  in  the  hilly  country  extending  down 
to  the  sea  at  Dede  Agach  are  many  villages  of  Bulgarians.  In  the 
coast  towns  and  in  Xanthi  and  Gumuljina  are  a  considerable  number 
of  Greeks,  generally  engaged  in  shipping  or  in  the  trade  of  the  coastal 
plain,  but  very  few  penetrate  into  the  mountain  districts. 

The  eastern  slopes  of  the  range  overlooking  the  lower  Maritza 
valley  has  a  belt  of  fertile  foothills,  although  the  slopes  are  generally 
rough  and  steep,  and  covered  with  patches  of  sparse  forest  and  brush- 
wood. Ferejik,  Sufli,  and  Demotika  are  small  towns  at  the  base  of  the 
hills  along  the  railway.  Sufli,  or  Sofali,  contains  four  thousand  in- 
habitants, mostly  Greeks,  and  is  surrounded  by  a  wide  belt  of  mulberry 
gardens,  for  the  place  joins  with  Adrianople  as  a  silk-producing  centre, 
while  on  the  near  slopes  are  extensive  vineyards  which  produce  a 
rough  red  wine.  Demotika  is  a  place  of  eight  thousand  inhabitants, 
mostly  Moslems,  very  picturesquely  situated  at  the  mouth  of  the 
valley  through  which  the  Kizil  Deli  river  emerges  from  the  hills,  and 
is  built  like  an  amphitheatre  at  the  foot  of  a  clifi^,  on  the  snmmit  of 
which  are  the  ruins  of  an  old  castle,  probably  of  Byzantine  origin, 
but  chiefly  famous  as  having  been  used  in  1709  as  a  prison  for 
Charles  XII.  of  Sweden,  who  fled  to  Turkey  after  the  battle  of 
Poltawa,  and  was  detained  here  about  a  year  by  Sultan  Ahmed  III. 
Another  very  pleasant  little  town  at  the  foot  of  these  hills  is  Ortakeui, 
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ootmeoted  with  Adrianopls  by  a  good  driving  road,  and  used  aa  a  Bammer 
resort  by  the  people  of  that  place,  wtule  the  hot  anlphnr  baths  at  Uije 
oloee  by  are  also  found  beneficial. 

The  wooded  apnrs  and  foothills,  whioh  rise  above  the  town  to  the 
east  and  over  the  gorge  of  the  Arda  as  it  emerges  into  the  plain,  form 
a  very  effeotive  baokgronnd  to  the  little  town  built  halfway  up  their 
sides,  surrounded  with  mulberry  gardens  and  orobards  on  the  lower 
slopes,  and  with  Tineyards  planted  in  the  rich  red  earth  of  the  higher 
levels.  On  the  snmmit  of  a  prominent  oonioal  hill  a  few  miles  west  of 
the  town  are  the  ruins  of  an  old  castle  of  Hissarlik,  just  traoeable, 
probably  of  Byzantine  or  even  earlier  origin,  as  the  sammit  offers  an 
ideal  fiite  for  a  watch-tower  over  all  the  country  towards  the  Marits», 


with  the  great  plain  of  the  Ergene  river  eTtending  almoat  to  the 
horizon.  It  guarded  also  the  principal  entranoe  into  the  Eastern 
Bhodope  country  from  this  side. 

Through  Ortakeui  a  good  path  now  leads  into  Saltan  Yeri  and 
Eirjali,  and  is  a  picturesque  road  to  follow,  as  the  road,  after  ascending 
through  the  vineyards  of  Ortakeui,  which  cling  to  the  steep  slopes 
for  some  way  above  the  town,  follows  for  several  miles  the  nearly 
level  ridge  of  a  spur  which  affords  an  extensive  view  for  several  miles 
over  most  of  the  Eastern  Rhodope  country.  Along  the  ridge  is  a  fair 
amount  of  cultivation  and  many  small  villages,  generally  a  very 
scattered  collection  of  small  slate-roofed  houses  surrounded  by  a  few 
trees. 

To  the  south  a  succession  of  very  fine  panoramas  unfold  them- 
selves. The  principal  object  is  the  long  stony  ridge  summit  of  the 
Ehoja  Taila,  whioh  has  abundant  pasture  land  midway  up  its  slopes, 
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as  the  name  '* Father  of  Pasturages'*  would  imply.  In  front  is  an 
extensive  view  over  the  many  ridges  which  fill  up  the  country  along 
the  Arda,  apparently  a  tumbled  mass  of  brown  hills,  although  a  closer 
approach  aflfords  a  view  into  the  fine  valley  of  Sultan  Yeri  with  its 
mass  of  dark  green  orchards ;  in  the  distance  is  the  Maden  Dagh,  and 
beyond  the  higher  summits  of  the  Kara  Balkan. 

The  view  towards  the  north,  over  the  Arda  gorge  into  Bulgarian 
territory  beyond,  is  over  a  mass  of  dark  wooded  hills,  rising  sharply  to 
a  line  of  comparatively  low  summits  which  form  the  frontier  ranges. 
Here  and  in  the  district  round  Eirjali  on  some  of  the  higher  ridges, 
is  some  good  pasturage  in  woodland  glades  between  the  forest  like  the 
Central  Bhodope. 

As  regards  minerals,  these  districts  of  the  Eastern  Bhodope  have 
never  been  thoroughly  explored  for  that  purpose ;  but  probably,  from 
the  name  Maden  Dagh,  or  Mine  mountain,  some  old  workings  must 
have  existed  there — in  fact,  there  are  traditions  to  that  effect — while 
in  recent  years  it  is  known  that  there  are  several  places  where  petro- 
leum may  be  found  in  the  southern  spurs  of  the  Khoja  Yaila  Dagh 
leading  down  towards  Ferejik,  but  no  workings  have  yet  commenced. 
The  winter  climate  of  all  the  elevated  districts  is  necessarily  severe, 
and  the  snow  remains  from  the  end  of  November  to  the  beginning  of 
April  as  a  rule,  but  in  summer  the  hills  are  a  pleasant  refuge  from 
the  malaria  and  heat  of  the  coast  plains  along  the  ^gean,  although 
in  some  of  the  deep  narrow  valleys  along  the  Arda  considerable  heat 
is  felt  too. 

The  whole  district  of  the  Bhodope  Balkans,  from  the  fact  that  it 
is  naturally  so  shut  in  and  without  easy  avenues  of  approach,  remains 
a  country  quite  apart,  and  it  is  subject  to  no  disturbance  to  the  even 
tenour  of  the  life  of  its  inhabitants,  who  are  generally  peaceable  and 
supply  some  of  the  best  soldiers  that  the  Sultan  has  in  his  European 
battalions.  Neither  has  it  a  history,  either  ancient  or  modem,  as  its 
mountains  afford  no  passage  from  north  to  south,  and  it  has  always 
lain  apart  from  the  track  of  invading  and  conquering  armies  on  their 
way  towards  Constantinople  or  along  the  ^gean,  and  its  mountains 
have  acted  as  a  shelter  to  various  races  who  have  drifted  aside  from 
the  general  tide.  Yet  its  pine  forests,  pleasant  uplands,  and  meadows 
by  its  streams,  with  its  little  alpine  villages  of  wooden  chalets,  have 
a  picturesque  charm  rather  rare  among  the  wild  mountain  scenery  of 
the  rest  of  the  peninsula,  and  would  well  repay  the  traveller  a  visit. 


Before  the  paper,  the  Prebident  :  CJolonel  Mauneell  ia  an  artillery  ofl&cer,  who 
twelve  or  fourteen  years  ago  travelled  in  Kurdistan  and  gave  us  a  valuable  address, 
the  more  valuable  owing  to  his  excellent  map.  Some  years  afterwards  he  filled  a 
consular  position  in  Turkey  in  Asia  for  about  two  years,  during  which  time  he 
travelled  extensively.  He  gave  us  a  second  address  upon  southern  Kurdistan,  also 
illustrated  by  a  map  based  on  his  own  surveys.     He  also  contributed  to  our 
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Journal  a  paper  upon  the  Mesopotamian  petroleum  fields.  In  1901  he  was 
appointed  military  attach^  to  the  British  Embassy  at  Constantinople,  and,  active 
as  usual,  and  following  out  that  fine  motto  of  bis  regiment  to  go  *'  Ubique,  quo  fas 
et  gloiia  ducunt,**  be  gave  much  attention  to  the  less-known  parts  of  the  Balkan 
peninsula.  I  may  mention,  also,  that  there  will  shortly  appear  in  our  Journal  a 
▼ery  valuable  map  of  the  greater  part  of  Turkey  in  Asia,  which  has  been  furnished 
to  us  by  CTolonel  Maunsell,  by  permission  of  the  War  Office,  and  which  obtained  for 
him  the  Gill  Memorial  in  1905.    I  now  call  upon  Colonel  Maunsell  to  read  his  paper. 

After  the  paper,  the  Pbesident  :  We  have  with  us  to-night  the  Right  Hon. 
James  Bryce,  who  has  come  here  from  more  exciting  scenes  to  spend  an  hour  in 
the  calmer  discussion  of  geography.  Mr.  Bryce  is,  as  we  all  know,  a  world-wide 
traveller,  and  as  he  was  in  the  Balkans  last  year,  I  feel  sure  you  will  be  glad  if  he 
will  open  the  discussion. 

The  Right  Hon.  James  Brtce  :  I  did  not  come  here  with  the  intention  of 
saying  anything,  but  to  have  the  pleasure  of  listening  to  Colonel  MaunselPs  paper, 
which  I  have  done  with  the  greatest  interest.  I  am  sure  he  deserves  our  thanks 
for  having  given  us  a  very  lucid  and  detailed  account  of  a  region  which,  although 
not  very  far  distant  from  us,  has  been  up  to  now  very  little  known  to  geographers. 
Indeed,  it  is  remarkable,  considering  how  much  attention  has  been  called  to  that 
region  by  political  circumstances,  that  a  country  which  is  surrounded  by  civiliza- 
tion and  which  is  environed  by  two  railways,  one  on  the  south  and  the  other  on 
the  north  and  east,  should  have  remained  so  little  known.  Scarcely  any  travellers 
seem  to  have,  during  the  last  hundred  years,  penetrated  into  the  recesses  of  those 
valleys  which  Colonel  MaunselPs  paper  has  dealt  with.  The  region  which  he  has 
so  well  described  is  to  me  almost  entirely  unknown — that  is  to  say,  I  have  seen 
most  of  it  only  from  a  distance  in  traversing  the  plains  and  crossing  the  ridges 
which  lie  to  the  south  of  it.  The  part  of  the  Rhodope  which  I  do  know  is  a 
little  further  to  the  west,  and  what  I  should  like  to  say,  if  it  is  of  any  interest  to 
you,  is  with  regard  rather  to  that  western  region.  Let  me  remark,  however,  that 
one  part  of  the  south-eastern  Khodope,  the  part  which  lies  between  Drama  and 
Dedeugutch,  or,  speaking  more  strictly,  between  Xanthi  and  Drama,  contains  one 
of  the  most  beautiful  pieces  of  scenery  I  have  ever  seen.  It  is  a  valley  something 
like  30  miles  long,  traversed  by  a  river  where  the  railroad  has  been  run  along  the 
very  edge  of  the  stream.  Mountains  rise  from  2000  to  3000  feet  above  the  stream  ; 
they  are  in  part  richly  wooded,  and  break  in  splendid  crags  down  into  an  ex- 
cessively narrow  valley,  along  which  there  is  no  passage  except  the  railway.  The 
winding  gorge,  with  these  limestone  crags  towering  above  it,  is  wonderfully  pic- 
turesque. Colonel  Maunsell  will,  I  think,  agree  with  me  there  is  hardly  a  more 
beautiful  piece  of  railway  scenery  in  Europe,  or  perhaps  in  America  either,  and  it 
can  be  seen  in  perfect  comfort  in  travelling  along  the  line.  The  part  which  I  know 
better  is  in  the  extreme  north-west,  and  includes  the  peak  of  Musalla  mountains, 
]ying  to  the  south  and  south-south  .east  of  the  town  of  Sumokov.  That  iS  the 
highest  point  of  the  Rhodope  group,  and  higher  than  any  part  of  the  Balkan  range 
proper,  the  range,  that  is  to  say,  which  runs  along  the  north  bank  of  the  Maritza. 
It  may  be  easier  for  those  whose  knowledge  of  ancient  geography,  acquired  at 
school  years  ago,  is  perhaps  still  more  exact  than  their  familiarity  with  modem 
names,  if  I  remind  you  that  the  Rhodope  may  be  said  shortly  to  lie  between  the 
valley  of  the  Strymon  or  Struma  on  the  west,  and  the  valley  of  the  Hebrus  or 
Maritza  on  the  east — that  Hebrus  which  is  famous  in  mythology  as  the  stream  on 
the  banks  of  which  Orpheus  was  killed  by  the  Bacchants,  and  whose  waters  carried 
his  head  down  to  the  ^gean  sea,  according  to  Milton's  line — 

*'  Down  the  swift  Hebrus  to  the  Lesbian  shore." 
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The  Hebrus  on  the  east  and  Strama  on  the  west  include  the  whole  of  the  group  of 
Rhodope  mountains,  and  I  think  I  am  right  in  saying  there  is  no  road  and  no  pass 
over  the  mountains  between  those  two  points.  There  is  a  very  rough  road  leading 
from  Serres  on  the  Turkish  side,  which  passes  by  an  easy  ascent  into  western 
Bulgaria,  and  descends  into  Sofia  past  the  town  of  Radomir.  Colonel  Maunsell 
has  told  us  there  are  few  historical  references  to  (and  few  traces  of  ancient  works) 
this  region,  either  in  ancient  or  modem'  records.  The  reason  doubtless  is  that  the 
country  was  too  impassable  to  be  a  road  for  the  passage  of  armies.  The  mountain 
group  to  the  south-east  of  Sofia,  due  south  of  SamokoY,  is  the  most  picturesque 
and  most  striking  of  any  part  of  the  Rhodope.  The  chain  attains  its  maximum 
level  in  the  peak  of  Musalla,  whose  height  is  something  over  9000  feet.  Immedi- 
ately to  the  west  of  it  there  is  a  range  of  very  bold  and  striking  mountains,  across 
which  Prince  Ferdinand,  the  ruler  of  Bulgaria,  has  lately  begun  to  construct  a  very 
good  carriage  road,  which  crosses  over  a  pass  at  a  height  of  nearly  8000  feet.  Here 
there  is  a  group  of  exceedingly  picturesque  mountains,  some  of  which  approach 
9000  feet,  and  which  are  composed  of  old  crystalline  rocks,  granite,  and  gneiss. 
North  and  south  of  this  granite  nucleus  there  is  a  band  of  slate  rocks.  I  visited 
it  in  the  end  of  September,  when,  though  there  were  small  patches  of  snow  left, 
the  summer  and  autumn  flowers  bad  almost  entirely  disappeared,  but  I  was  able 
to  find  a  few  flowers  and  seeds  still  left,  which  enabled  one  to  say  that  the  moun- 
tain flora  is,  broadly  speaking,  similar  to  the  flora  of  the  highest  Alps,  and  not 
altogether  unlike  the  flora  of  the  highest  mountains  of  England  and  Scotland. 
One  finds  the  same  genera,  and  a  few  even  of  the  same  species,  appearing.  The 
monastery  of  Rilo,  which  is  the  most  famous  of  all  Bulgarian  shrines,  lies  in  a  deep 
valley  south  of  this  mountain  group.  It  is  a  place  of  pilgrimage  which  has  been 
frequented  for  many  centuries.  It  is  a  very  large  and  striking  building  enclosing 
a  church,  some  parts  of  which  are  very  ancient.  The  valley,  buried  in  the  hills, 
is  surrounded  by  the  most  beautifal  woods  of  beech  and  oak.  Higher  up  are 
pines,  and  higher  still  pastures  and  savage  crags.  A  more  beautiful  and  striking 
scene  is  hardly  to  be  found  in  all  Europe  than  the  glen  of  Rilo ;  and  if  any  of  you 
should  find  yourselves  at  Sofia,  I  would  strongly  recommend  you  to  spend  three 
days  in  making  an  excursion  to  a  place  so  fall  of  historical  interest,  as  well  as  of 
picturesque  charm.  It  is  a  remarkable  thing  that  this  great  mountain  range  is  not 
a  race  boundary.  The  Bulgarian  population  exists  on 'both  the  north  and  the* 
south  of  it.  Tou  do  not  get  the  Greek -speaking  population  imtil  you  come  much 
further  south — in  fact,  pretty  near  to  the  coast.  The  Pomaks  are  an  interesting 
people.  I  see  Colonel  Maunsell  adopts  the  view,  which  has  been  generally 
received,  that  they  are  Bulgarians  by  race,  who  were  long  ago  converted  to  Islam, 
but  I  believe  some  other  views  have  been  entertained,  ^he  Eutzo  Vlacbs  are 
also  a  remarkable  race.  They  speak  a  language  very  nearly  the  same  as  the 
Russian  of  Wallachia  and  Moldavia  and  Transylvania.  They  have  been  hitherto 
classed  as  adherents  to  the  Orthodox  Eastern  (or,  as  we  call  it,  Greek)  Church,  but 
of  late  years  they  have  taken  to  assert  an  ecclesiastical  independence  for  them- 
selves, and  have  thereby  incurred  the  hostility  of  the  Greek  population,  whose 
armed  bands  now  make  frequent  raids  upon  them.  Much  trouble  has  thereby 
arisen  between  the  Gk)vemment  of  Rumania  and  that  of  Greece.  I  have  observed 
that  this  great  mountain  mass  of  Rhodope,  difficult  of  passage  as  it  is,  has  never- 
theless not  been  a  political  boundary.  Apparently  when  the  Bulgarians,  a  Finnish 
race  from  the  Volga,  came  into  the  country,  which  is  now  called  by  their  name,  in 
the  eighth  or  ninth  century,  they  met  with  comparatively  little  opposition,  and 
soon  spread  themselves  over  both  sides  of  the  chain,  till  they  got  in  some  places 
to  within  40  or  50  miles  of  Constantinople.    It  is  a  momentous  feature  in  the 
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present  political  situation  that  the  Bulgarian  population,  being  the  same  on  both 
sidea  of  the  chain,  is  in  close  relationship  each  part  with  the  other.  The  Bulgarians 
north  of  Rhodope  sympathize  with  those  who  live  south  of  it  imder  the  Turkish 
sceptre,  and  that  is,  of  course,  one  of  the  causes  that  makes  the  existing  situation 
full  of  peril,  because  the  Bulgarians  who  enjoy  freedom  cannot  but  sympathize 
with  their  brethren  who  liye  to  the  south  of  the  mountains  under  those  deplorable 
conditions  which  are  known  to  all  of  us.  There  is  very  little  more  that  my  limited 
knowledge  enables  me  to  say,  except  that  the  scenery  of  these  western  Rhodope 
mountains  is  exceedingly  noble.  Their  highest  sunmiit  is,  I  think,  the  loftiest 
summit  in  the  whole  Balkan  peninsula,  i,e,  between  the  Adriatic  and  the  Euxine, 
with  the  exception  probably  of  Olympus,  whose  majestic  peak  very  nearly  touches 
10,000  feet.  There  may,  in  northern  Albania,  be  summits  equally  lofty — ^very  few 
have  been  accurately  measured — but  with  that  exception  Musalla  probably  overtops 
everything  except  Olympus. 

Mr.  Hogarth  :  I  am  afraid  I  have  not  much  claim  to  make  remarks  upon  the 
singularly  interesting  and  careful  paper  which  Colonel  Maunsell  has  read.  It  is 
curious  that  it  should  supply  almost  the  only  detailed  authority  we  have  upon  a 
group  of  mountains  which  is  so  accessible,  and  which  a  great  many  of  us  have  seen 
more  than  once  in  travelling  by  train.  I  cannot,  however,  echo  the  famous  remark 
of  the  Oxford  don,  "  I  know  nothiog  about  this  subject,  I  have  not  even  written 
a  book  about  it,'^  as  I  have,  much  against  my  will,  dealt  with  these  mountains  in 
a  general  account  of  the  country.  The  only  thing  I  shall  do  to-night  is  to  take 
measures  to  learn  a  little  more,  if  Colonel  Maunsell  will  answer  one  or  two 
questions  I  should  like  to  ask  him.  First  of  all,  is  it  a  fact  that  Dospat  Dagh 
is  a  genuine  native  name?  and  is  the  name,  Desp6to  Dagh,  which  the  Greeks 
give  the  mountain,  merely  a  corruption  of  that  ?  The  mountain  may  have  been 
so  called  from  the  proximity  of  the  great  Rilo  monastery.  The  other  question 
I  should  like  to  ask  is  with  regard  to  the  Pomaks.  As  Mr.  Bryce  has  said, 
there  is  an  alternative  view  to  that  expressed  by  Colonel  MaunseU,  that  they 
are  Bulgarians  by  race.  That  view  is  that  they  are  a  remnant  of  the  original 
Thracians  driven  up  into  the  mountains.  A  good  deal  depends  on  the  language 
they  speak.  But  the  types  which  Colonel  Maunsell  put  upon  the  screen  do  not 
recall  to  my  mind  Bulgarian  types,  still  less  do  they  recall  Turkish  types  or 
Qreek  types.  That  fact  seems  to  me  to  lend  some  weight  to  the  theory  that  these 
Pomaks  are  a  remnant  of  a  more  or  less  aboriginal  Thracian  race  driven  up  into 
the  mountains  by  the  Greek  incursion  from  the  south,  and  by  the  Bulgarian  incur- 
sion from  the  north.  It  is  very  interesting  to  find  these  people  in  the  Dere  Bey 
stage.  That  is  a  stage  through  which  most  of  Turkey  has  passed.  I  do  not 
know  whether  Colonel  Maunsell  learnt  anything  as  to  the  origin  of  the  power 
idiich  these  Dere  Beys  exercised.  In  Asia  Minor  they  generally  seem  to  have 
had  two  sources  of  power.  In  certain  cases  it  rested  on  a  tribal  basis,  for  it  so 
happens  that  the  heads  of  the  two  greatest  Anatolian  families  were  both  Turkoman 
Beys.  But  in  other  caees  they  got  their  power  by  contractiog  to  collect  the  taxes 
of  a  certain  region.  As  time  went  on,  their  sense  of  their  obligation  in  collecting 
the  taxes  very  often  ceased  with  the  collection.  I  should  like  to  know  whether 
there  is  any  evidence  to  show  how  these  Dere  Beys  of  the  Rhodope  came  by  their 
power — that  is  to  say,  whether  they  are  comparatively  modern,  or  are  feudal  chiefs 
dependent  upon  ancient  family  and  tribal  connections.  As  to  the  nomad  people, 
I  am  afraid  I  do  not  know  what  the  Kachan  part  of  their  name,  Kara  Eachan, 
means ;  but,  judging  by  the  place  from  which  they  are  said  to  have  come,  they 
would  seem  to  be  the  same  as  the  **  Earagounis  '*  of  the  S.  Pindus,  who  are  not 
properly  Eutzovlachs  at  all.    The  latter  might,  indeed,  call  themselves  so  now, 
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but  they  speak  a  quite  recognizable  dialect  of  Gh*eek,  and  not  a  Houman  dialect. 
They  are  a  curious  nomadic  people  whose  time  is  entirely  taken  up  in  conyeying 
goods  for  other  people,  and  very  often  stealing  them.  They  became  well  known 
to  people  who  were  about  in  Greece  in  1897,  as  they  were  among  those  who  fled 
most  freely  from  the  Turks  to  Athens.  **  Earagouni "  means,  in  their  language, 
"  black  cloak."  I  do  not  know  whether  Kara  Eachan  may  have  the  same  sense. 
I  think  Mr.  Bryce  was  wrong  about  the  Find  us  summits.  So  far  as  I  know,  there 
is  no  summit  in  the  Pindus  which  exceeds  8000  feet,  if  there  are  any  which  touch 
it.  But  I  am  perfectly  certain  that  Rhodope  is  higher  by  a  good  thousand  feet 
than  Pindus.    If  Musalla  is  actually  the  highest  peak,  I  do  not  know. 

Mr.  Bbtcb  :  Musalla  is  the  highest. 

Mr.  HooABTH :  The  only  other  point  on  which  I  should  like  information  is 
whether  Colonel  Maunsell  asked  any  questions  about  religious  survivals  in  the 
Rhodope ;  that  is  to  say,  whether  there  is  any  trace,  if  this  is  a  Bulgarian  popula- 
tion, of  those  curious  dualistic  faiths  which  seem  to  have  flourished  both  in  the 
plain  immediately  north  of  the  Rhodope,  and  also  further  west  about  Philippopolis. 
In  the  latter  district  they  were  apparently  due  to  Armenians  imported  from  the 
upper  Euphrates.  But,  at  the  same  time,  dualism  seems  to  be  too  widely  spread 
in  Bulgaria  to  be  due  simply  to  immigrants. 

Mr.  Noel  Buxton  :  I  feel  it  rather  difficult  to  keep  the  admirable  rule  of  this 
Society  that  nothing  must  be  said  which  has  any  reference  to  politics,  because 
even  Colonel  MaunselFs  paper,  which  has  so  strictly  kept  the  rule,  alludes  to  the 
habits  of  the  people,  and  the  habits  of  the  people  are  hardly  separable  in  this  case 
from  the  peculiar  governments  which  have  led  to  those  habits.  Now,  he  spoke 
more  than  once  of  the  denuded  state  of  these  mountains,  and  what  has  struck  me 
very  much  is  that  you  find  on  one  side  of  the  mountains  under  one  Oovemment 
the  forest  mostly  gone,  on  the  other  side  you  find  the  forests  carefully  managed. 
Tou  find,  again,  with  regard  to  the  housing  of  the  people,''that  on  the  Bulgarian 
side,  so  far  from  some  degree  of  civilized  methods  having  made  the  villages  less 
picturesque,  the  greater  security  that  prevails  there  has  made  them  much  more 
picturesque.  You  find  quite  a  different  stamp  of  house.  You  find  the  tiles,  for 
instance,  better ;  you  find  the  eaves  wider ;  and,  strangely  enough,  contrary  to  our 
usual  experience,  greater  civilization  makes  things  much  more  picturesque  than 
before.  Then  there  is  rather  a  curious  thing  with  regard  to  the  fauna.  A 
European  who  lives  in  the  middle  of  Macedonia  was  telling  me  the  other  day  that 
one  curious  result  of  the  disturbances  in  that  country  was  the  great  increase  of  big 
game.  The  farms  having  been  inaccessible  during  recent  summers,  there  has  been 
a  great  increase,  he  told  me,  of  red  deer  and  also  of  bears.  Colonel  Maunsell  was 
saying  it  was  a  difficult  thing  to  organize  these  hunts.  I  took  part  myself  in  one 
very  picturesque  bear  hunt  in  another  range,  and,  as  he  said,  it  required  a  great 
army  of  beaters.  The  beaters  were  armed  with  old  kerosene-tins,  and  certainly  the 
noise  they  made  was  enough  to  move  any  beast.  My  host  gave  orders  that  if  any 
beater  had  not  set  out  for  the  forest  by  four  o'clock  in  the  morning,  he  should  be 
flogged.  I  am  not  able  to  speak  of  any  part  of  the  Rhodope  range  except  a  little 
further  east  than  Mr.  Bryce  spoke  of— on  the  north  of  the  range,  on  the  Bulgarian 
side.  I  think  the  world  will  some  day  wonder  why  this  country  was  not  earlier 
discovered  as  a  tourist  country.  Mr.  Bryce  spoke  of  the  extreme  beauty  of  some 
parts  of  the  country  on  the  other  side.  That  on  the  north  side  has  another  beauty, 
and  a  very  remarkable  one.  I  am  quite  sure  I  have  not  seen  autumn  colours  of 
such  extraordinary  vividness  as  they  are  there.  The  whole  of  the  hillside  is  often 
made  up  of  the  most  brilliant  wild  cherry,  and  again  of  the  wild  pear,  and  you 
have  now  and  again  a  pear  tree  covered  with  a  wild  vine  in  different  shades  of 
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bladDg  scarlet^  and  certainly  the  effect  is  very  wonderful.  Then  you  get 
the  most  extraordinary  yariety  of  country  in  that  part  of  the  world.  There 
ia  a  place  where  the  Prince  of  Bulgaria  established  a  summer  villa,  and  I 
find  I  made  a  note  that  one  of  the  views  gave  me  an  impression  of  a  sort  of 
magnified  Hindhead,  and  a  great  deal  of  the  country  round  about  there  reminded 
me  strongly  of  the  Haslemere  district  of  Surrey,  only  on  a  grander  scale.  Then, 
c^gftiny  you  get  Scotch  scenery,  and  these  extraordinary  varieties  not  very  far 
apart  At  Cham  Kuria  there  is  a  fish  hatchery  and  an  experimental  farm,  and 
a  good  many  pines  have  been  introduced.  The  Macedonian  pine  is  extremely 
fine  on  the  north  side  of  the  Rhodope,  but  on  the  south  it  has  been  very  largely 
destroyed.  That  again  brings  you  inevitably  in  touch  with  the  Government  of 
the  country,  because  it  was  very  largely  destroyed  in  some  of  the  districts  ooly 
two  years  ago  in  order  to  make  it  impossible  for  refugees  to  hide  on  the  mounUun- 
side,  and  I  remember  that  Prince  Ferdinand  appeared  to  be  deeply  moved  by  the 
lof  8  of  these  forests  of  Finua  Macedonica,  which  is  limited  to  a  rather  small  area, 
and  was  destroyed  in  enormous  quantities  at  that  time.  As  to  the  people,  I  speak 
very  much  as  an  amateur,  but  I  would  like  to  throw  out  one  piece  of  information 
which  may  possibly  throw  light  on  the  difficult  questions  raised  by  Mr.  Hogarth. 
It  struck  me  as  a  very  astonishing  thing,  when  I  first  went  among  the  Pomaks,  to 
see  the  Mohammedan  cast  of  countenance  and  their  peculiar  aggressive  expression 
combined  with  blue  eyes,  but  I  did  not  see  the  same  blue  eyes  among  the 
Bulgarians  proper,  and  I  do  not  know  whether  that  indicates  any  sort  of  difference 
such  as  Mr.  Hogarth  seems  to  lean  to.  The  Pomaks  are  very  remarkable,  because 
they  appear  to  me  to  be  on  the  north  side  a  great  deal  more  prosperous  than  those 
in  Turkey.  They  also  seem  to  me  to  have  a  more  jovial  nature  than  the  Christian 
Bulgarians,  and  I  do  not  know  that  that  is  likely  to  be  introduced  by  their 
religion.  It  occurred  to  me  that  they  are  of  a  different  stamp  from  the  Christian 
Bulgarians.  I  do  not  wish  to  take  up  more  time,  but  I  cannot  help  say  log  that  I 
think  this  part  of  the  world  has  been  marvellously  neglected  as  a  country  for 
travel.  You  have  a  country  where  practically  you  may  be  quite  certain  you  will 
not  meet  another  tourist,  and  you  have  a  country  of  great  natural  beauty  within 
two  or  three  days*  journey  of  London.  You  get  right  away  from  the  railway  in 
three  days,  and  in  the  very  limits  of  an  ordinary  holiday  you  can  get  a  full  month 
in  an  extremely  interesting  and  unknown  part  of  the  world.  You  can  get  valleys 
undefiied  by  the  motor,  and  mountaios  un vulgarized  by  the  modern  hotel. 

The  President  :  I  riee  to  propose  a  vote  of  thanks  to  Colonel  Maunsell.  I  have 
no  doubt  you  will  join  in  the  vote  very  heartily. 

Colonel  Maunsell:  As  regards  the  height  of  the  various  ranges,  the  Rilo 
Dagh  is  undoubtedly  the  highest  mountain,  and  the  Musalla  peak  at  its  south- 
eastern end  its  loftiest  summit.  I  think  Mount  Olympus  rises  to  nearly  10,000 
feet,  and  some  of  the  northern  Albanian  mountains  reach  to  about  9000  feet ;  but 
they  have  never  been  thoroughly  explored  or  measured.  The  name  of  Dospat  Dagh 
comes,  apparently,  from  the  village,  and  there  is  no  trace  of  a  monastery  near  by, 
while  the  village  is  Mohammedan.  As  regards  the  origin  of  the  Pomaks,  I  am 
afraid  I  cannot  agree  that  they  are  separate  from  the  Bulgarian  race.  So  far  as  I 
could  see,  comparing  them  with  the  Christian  Bulgarians  in  the  same  valley,  the 
type  looked  precisely  the  same,  and  I  think  one  may  say  that  they  are  the  same 
race.  As  regards  the  '^Derebeys,"  I  do  not  think  there  ever  was  any  tribal 
organization  in  that  country ;  no  trace  exists  now,  and  I  do  not  think  they  derive 
that  power  from  tribal  power.  Probably  the  country  was  divided  into  natural 
valleys,  and  each  valley  had  a  leader  of  its  own,  as  the  name  '*  Derebey,*'  whick 
means  "  lord  of  the  valley,**  suggests.    There  may  have  been  tax-farmers  in  later 
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days,  but  I  think  they  are  simply  the  biggest  men  in  the  valley.  As  regards  the 
name  Kara  Kaohan,  I  asked  the  Turks  what  was  the  derivation,  and  they  told  me 
that  Kara  Eachan  meant  really  *'  Kir  Eachan,'*  or  people  who  have  fled  into  the 
mountains.  They  were  regarded  as  traitors  in  Albania,  and  fled  to  the  mountains, 
hence  the  name  ^  the  flyers  into  the  open/'  which  has  now  become  corrupted  into 
Kara  Kachan.  In  origin  I  should  think  they  are  southern  Albanians  who  became 
detached  after  the  death  of  Ali  Pasha  owing  to  their  treachery,  and  they  are  wrongly 
called  Kutzo  Ylachs.  As  regards  old  religious  survivals  or  rites,  I  could  not  trace 
anything  such  as  can  be  found  among  the  Kizilbash  of  Asia  Minor,  who  are 
Moslems  outwardly,  but  practising  in  secret  many  ancient  ceremonies  derived  from 
paganism. 


RECENT  CHANGE  OF  LEVEL  IN  ALASKA* 

By  RALPH  S.  TARR  and  LAWRSNGE  MARTIN. 

While  it  is  well  known  that  moantains  are  formed  by  uplift,  involying 
folding  and  faulting,  and  while  evidenoes  of  past  movement  are 
numerous,  and  uplifts  have  been  actually  observed,  it  is  rare  that  the 
evidence  of  the  growth  of  mountains  is  capable  of  clear  demonstration 
upon  the  basis  of  observation.  It  is  from  this  standpoint,  as  well  as 
from  the  standpoint  of  the  remarkable  changes  recorded  below,  that 
this  article  is  believed  to  present  points  of  interest  to  the  geographer 
as  well  as  to  the  geologist.  In  this  Alaskan  instance  the  formation 
of  one  of  the  grandest  features  of  the  Earth  is  seen  to  be  in  progress 
to-day — a  geographical  development  under  our  very  eyes. 

The  Mount  St.  Elias  chean  extends  along  the  boundary-line  between 
Canada  and  Alaska,  rearing  its  snow-clad  peaks  to  elevations  of  10,000 
to  15,000  feet,  and  culminating  in  Mount  St.  Elias  (18,024  feet)  on  the 
International  boundary,  and  Mount  Logan  (19,539  feet)  in  Canada,  the 
second  and  third  highest  peaks  on  the  North  American  continent. 
This  mountain  range,  like  others  in  Western  America,  is  young,  and,  as 
was  shown  by  Prof.  I.  C.  Bussell,  bears  distinct  evidence  of  recent  growth 
and  uplift.  Its  peaks  are  high  and  rugged ;  the  mountain  spurs  show 
an  alignment  suggestive  of  fault  origin ;  and  some  of  the  individual 
mountains,  including  Mount  St.  Elias,  have  the  appearance  of  tilted 
fault-blocks.  From  the  higher  mountain  peaks  and  mountain  valleys 
great  glaciers  descend,  some  of  them  reaching  the  sea.    Several  of  the 


*  The  obBcrvations  recorded  in  this  paper  were  made  in  the  Bummer  of  1905,  in 
connection  with  a  general  geological  soryey  of  the  Yakntat  bay  region  by  a  U.S. 
Geological  Survey  party  under  the  direction  of  the  senior  author.  A  grant  of  money 
from  the  American  Geographical  Society  made  it  poBsiblc  to  add  the  junior  author  to 
the  party  as  special  assistant  in  glacial  geology  and  physiography.  Acknowledg- 
ments are  due  to  B.  S.  Butler,  the  other  member  of  the  scientific  corps,  for  assistanoe 
in  this  work.  A  more  detailed  statement  of  our  obseryatioDS  on  this  change  of  level 
will  appear  in  vol.  17  of  the  Bulletin  of  the  Oeologioal  Society  of  America^  and  our 
complete  final  report  in  a  Professional  Paper  of  the  United  States  Geological  Survey- 

Publiahed  by  permission  of  the  Director  of  the  United  States  Geological  Sorvey. 
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IftTgwt  of  theae  glaoieiB  ooalesoe  near  the  base  of  Mount  St.  £liu  to 
form  th«  great  Piedmont  ioe-plateaa  to  wliich  the  name  Malupina 
glacier  is  given.  At  an  earlier  period  of  greater  ioe  expansion  other 
large  glaoiers  ooalemed  at  the  mountain  baae  south-east  of  the  Malaapina 
glacier,  and  by  their  moraines  and  outwash  gravel  deposits  bnilt  np 
an  extensive  coastal  plain,  or  foreland,  which  now  fringes  the  monntain 
baae  (Fig.  1). 

The  straight  monntain  front  and  its  fringing  foreland  have  given 
to  this  part  of  the  Alaskan  coast  a  remarkably  smooth  outline,  qnite 
in  contrast  to  the  fiorded  coasi-Une  both  to  the  south-east  and  north- 
west.   This  straight  stretch  of  coast,  which  extends  for  a  distanoe  of 


about  300  miles,  is  broken  by  only  one  inlet  of  notable  size.  At  its 
mouth,  where  it  is  broad  and  V-shaped,  this  inlet  is  called  Yakutat 
bay.  Here  it  is  bordered  on  the  eastern  side  for  half  its  length  by 
the  low  foreland,  and  on  the  western  side  by  the  Malaspina  glacier 
and  its  fringe  of  outwash  deposits.  Narrowing  toward  the  head  of 
the  bay,  the  inlet  penetrates  the  St.  Elias  chain,  then  turns  abruptly 
back  toward  the  ocean,  reaching  beyond  the  mountain  front  at  its  head, 
and  terminating  in  the  low  foreland.  The  entire  inlet  has  the  form 
of  a  bent  arm,  with  the  shoulder  at  the  ooean  and  the  fist  at  its  head. 
Where  the  inlet  enters  the  mountains  the  name  is  changed  to  Dis- 
enchantment bay  up  to  the  bend,  and  beyond  this  it  is  called  Snasell 
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fioid  (Fig.  1),  The  moimUiii-'waUed  portion  of  the  inlet  is  a  true  fiord 
with  monntaina  riaing  abrnptly  from  3000  to  5000  feet,  and  at  the 
elbow  to  elevationa  of  10,000  to  16,000  feet.  The  total  length  of  the 
Takntat  bay  inlet  from  the  aea  to  the  head  of  Rimell  fiord  is  ^m 
70  to  75  miles. 

The  geologioal  formations  difier  lirom  place  to  plaoe.  Both  the 
month  of  the  inlet  and  its  head  beyond  the  mountain  front  are 
bordered  hy  recent  depoaits  of  glaoial  origin.  The  monntains  whioh 
the  inlet  outs  are  mostly  made  of  a  very  complexly  folded  and  faulted 
system  of  shales,  voloanio  tuff,  and  other  rooks  of  undetermined  age, 
to  whioh  the  name  Takntat  Series  has  been  applied.  Crystalline  rooks, 
also  of  undetermined  ^i^,  form  the  oore  of  the  Mount  St.  Elias  range, 
and  border  the  northern  shore  of  the  uorth-western  arm  of  Russell 
fiord,  the  two  series  being  separated  by  a  fault-line  (Fig.  1). 

In  the  summer  of  1905  our  United  States  Geological  Survey  party 
spent  somewhat  more  tban  two  months  in  this  inlet  studying  the 
general  geology  and  physical  geography  of  the  region.  Onr  studies 
extended  along  a  ooaat  of  about  150  miles  in  extent,  on  whioh  there 
was  olear  evidenoe  of  a  recent  and  remarkable  change  of  level.  This 
evidence  is  of  three  claaaea — physiographic,  biological,  and  bnman 
testimony. 

The  most  pronounced  p  by  Biographical  evidence  of  change  of  level 
is  that  presented  by  well-defined   rook  benches  and  associated  sea- 
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oaves  and  obaenu  elevated  well  above  the  level  of  the  present  reach 
of  the  highest  waves.  So  proDonooed  are  these  uplifted  etranda  that 
it  was  possible  to  photograph  them  at  nnmeroas  points  (Fig.  2),  and 
in  places  the;  fumisbed  excellent  highways  for  travel  along  the  coast 
at  points  where  the  steeply  rising  shore  presented  no  foothold  at  the 
present  wave-line.  The  strength  of  development  of  the  beDchea  ont 
in  the  rook  and  of  the  connecting  beaches  (Fig.  3)  proves  oonclosively 
that  the  land  had  remained  at  the  lower  level  for  some  time  before  the 
uplift.  Wave-work  in  the  narrow  fiord  is  not  at  present  very  rapid, 
but  the  effect  of  iceberg  waves  during  a  period  of  reoent  ioe  advance, 
of  which  there  is  abnndant  evidence,  no  doubt  in  part  aooounta  for  the 
strength  of  development  of  the  uplifted  beaches  and  wave-out  benches. 

Associated  with  the  elevated  beaches  are  numerous  uplifted  alluvial 
fans  into  which  the  streams  have  now  cut  small  gorges,  and  on  the 
front  of  which  the  fiord  waves  have  cut  low  olifi's.  Besides  these 
physiographio  evidences  of  change  of  level,  new  reefs  have  appeared 
at  two  points  in  the  inlet  (Fig.  1). 

The  biological  evidence  of  uplift  is  striking.  All  around  those 
parts  of  the  inlet  where  the  land  has  been  raised,  remains  of  marine 
animals  are  abundant  up  to  the  level  of  the  elevated  strand.  Most 
of  these   forms  of  life  are  loose,  and  by  themselves  might   not  be 
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considered  proof  of  recoDt  change  of  level ;  but  several  species  were 
oommonly  fonnd  in  plaoe.  Of  these  the  most  abundant  were  the 
barnacles  {BaUanua  cariosua  and  Bcdlanus  porcalus),  which  were  found 
throughout  the  fiord,  clinging  to  the  uplifted  ledges  and  benches  where 
they  grew  (Fig.  4).  Shells  of  the  common  mussel  (Mytilus  edulia)  were 
also  found  on  the  abandoned  strands,  and  in  such  abundance  as  to 
present  the  appearance  of  patches  of  blue  flowers  when  viewed  &om 
a  short  distance.  Most  commonly  these  shells  were  unattached,  bat 
at  numerous  points  they  were  found  still  adhering  by  their  byasoa 
to  the  ledges  (Fig.  5).  A  bryozoan,  which  grows  below  low-tide  line, 
was  also  found  clinging  to  the  rocks  well  above  the  reach  of  the  present 
waves,  forming  a  whitened  coating,  which  gave  to  the  rock-surface  a 
whitewashed  appearance  when  viewed  from  a  distance  (Fig.  5).  Still 
another  evidence  of  uplift  was  presented  by  the  parallel  lines  of  drift- 
wood, one  line  at  present  high-water  mark,  another  at  the  crest  of  the 
abandoned  strand. 

While  uplift  is  recorded  throughout  most  of  the  inlet,  there  is 
clear  evidence  of  depression  in  some  sections,  notably  on  the  foreland 
just  outside  the  mountain  front  (Fig.  1).  This  evidence  is  less  complex 
than  that  of  the  uplift,  but  is  no  less  convincing.  It  consists  of  the 
presence  of  salt  water  in  the  forest  which  borders  portions  of  the 
depressed  coast-line,  and  into  which  sand  and  beach  gravel  are  now 
being  thrown  by  the  waves  (Fig.  6).  Where  the  waves  have  reached 
most  effectively  the  trees  have  been  killed  and  often  thrown  down ; 
but  back  of  this  is  a  zone  in  which  the  destruction  of  the  land  plants 
has  not  yet  been  completed. 

One  of  the  most  important  features  connected  with  these  changes 
of  level  is  the  clear  evidence  of  their  recency.  As  has  just  been  stated, 
the  depression  is  so  recent  that  destruction  of  those  trees  which  only 
the  highest  waves  reach  is  not  yet  complete.  Where  the  change  of 
level  is  one  of  uplift  there  are  numerous  evidences  of  its  recency. 
Along  the  present  wave-zone  the  work  of  the  waves  has  not  only  been 
unable  to  cut^  a  new  bench,  even  in  the  weaker  rocks,  but  in  places 
where  the  rocks  are  fairly  resistant  fresh  glacial  grooves,  strise,  and 
polishing  still  remain  in  the  zone  of  wave  attack.  Furthermore,  in 
a  number  of  places  the  uplift  has  brought  till  deposits  into  the  wave 
zone,  and  the  erosion  has  not  yet  succeeded  in  removing  the 
clay  and  concentrating  the  pebbles.  In  consequence  of  this  we  have 
the  anomaly  of  a  clay  shore  against  which  the  waves  are  breaking, 
giving  rise  to  a  strip  of  muddy  water  along  the  coast.  That  the  uplift 
is  of  recent  date  is  also  proved  by  the  fact  that  marine  animals  still 
cling  to  the  rock  on  which  they  were  adhering  during  their  life.  Even 
the  byssus  of  the  mussel  is  still  preserved,  and  in  many  places  the 
organic  tissue  of  the  barnacles  causes  their  valves  to  remain  in  position. 

Even  more  striking  than  this  evidence  is  the  barrenness  of  the 
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elevated  zone  (Figs.  2  and  8).  While  matnre  willow  and  alder  bnahes 
grow  above  the  abandoned  strand,  the  elevated  beaohes  and  benohee 
support  only  scattered  annual  plants  and  occasional  yonng  alders  and 
willows  (Figs.  4  and  5).  Many  of  these  boshes  were  out  down  and 
the  rings  of  annual  growth  counted ;  but  in  no  case  was  one  found 
on  the  raised  shore-line  with  more  than  five  rings,  while  most  of  thmn 
had  but  three  or  four.  This  fact  points  quite  dearly  io  the  season 
of  1899  as  the  time  of  uplift. 

Bearing  upon  this  point  of  the  exact  period  of  change  of  level  is 
the  human  testimony.  In  the  first  place.  Prof.  I.  C.  Bussell  spent  some 
time  in  thb  fiord  in  1890  and  1891,  and  he  reports  no  change  of  level. 
Dr.  G.  E.  Qilbert  spent  several  days  in  the  Yakutat  bay  inlet  in  June, 
1899,  landing  at  several  points  in  the  fiord ;  in  one  place  on  a  coast 
where  the  uplift  amounts  to  18  feet.  Moreover,  the  ship  in  which  he 
travelled  sailed  twice  close  by  one  of  the  new  uncharted  ree&,  which 
could  hardly  have  escaped  the  attention  of  sailors.  Both  Profl  Bussell 
and  Dr.  Gilbert  have  made  a  special  study  of  abandoned  shore-lines, 
and  it  is  inconceivable  that  these  geographers  could  have  failed  to 
observe  the  uplift  if  it  had  existed  during  their  visit.  A  photx>graph 
taken  by  a  United  States  Fish  Commission  expedition  in  July,  1901, 
shows  clearly  the  presence  at  that  time  of  an  uplifted  bench  at  one 
point  (Haenke  island)  in  the  inlet 

The  testimony  of  natives  is  definite  as  to  the  time  of  oocurrenoe 
of  the  change  of  level.  Every  spring  they  spend  two  months  or  more 
in  the  inlet  hunting  the  hair  seal,  so  that  they  are  familiar  with  the 
region  in  detail.  They  assert  positively  that  the  uplift  occurred  in 
September,  1899,  during  a  series  of  earthquake  shocks  which  lasted 
for  seventeen  days. 

Of  the  occurrence  of  this  earthquake  there  is  unquestioned  proof. 
Entirely  aside  from  the  testimony  of  the  natives,  there  were  three 
prospectors  encamped  on  the  shores  of  the  inlet  during  the  heaviest 
of  the  shocks;  and  at  the  village  of  Yakutat,  at  the  month  of  the 
bay,  there  are  a  number  of  white  men  whose  account  tallies  with 
that  of  the  natives  and  of  the  prospectors.  The  shocks  began  on 
September  8  and  ceased  on  the  20th,  reaching  greatest  intensity 
September  10  and  15.  On  September  10,  between  9.20  a.m.  and  8 
p.m.,  there  were  fifty-two  notable  shocks,  culminating  in  one  of  great 
violence.  The  prospectors  report  a  great  water-wave  in  the  fiord 
during  the  most  vigorous  shocks;  and  the  inhabitants  of  Yakutat, 
15  or  20  miles  away  from  the  centre  of  greatest  disturbance,  were  so 
alarmed  by  the  shaking  that  they  abandoned  their  houses  and  retreated 
to  tents  on  the  neighbouring  hills. 

Signs  of  the  earthquake  are  still  visible  at  various  points  in  the 
inlet.  In  the  first  place,  the  mountain  slopes  are  scarred  with  great 
avalanches,  far  more  numerous  than  in  other  fiords  on  the  Alaskan 
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oout.  In  the  seoond  place,  there  are  wave-swept  areas  (Fig.  7),  in 
two  seotions  leaohing  to  an  elevation  of  40  feet  above  sea-level, 
thronghont  whioh  ^e  forest  is  completely  destroyed.  Here  trees  are 
overturned,  twisted,  brokea,  and  uprooted,  giving  rise  to  suoh  a  eoene 
of  devastation  as  only  nulling  water  oonld  produce. 

In  this  sparsely  settled  region  it  is  natural  that  the  extent  of  the 
earthquake  should  not  be  exactly  known.  That  it  was  not  oonfined 
to  this  limited  area  is  probable ;  and  in  this  oonneotioa  it  is  noteworthy 
that  in  September,  1899,  an  earthquake  of  great  violence  ooourred  in 
Qlader  bay,  135  miles  from  Yakutat  bay.    Tbie  earthquake  was  so 


violent  that  it  shattered  the  front  of  the  Mnir  glacier  to  such  an 
extent  that  for  several  years  the  tonriet  steamer  was  not  able  to 
penetrate  the  bay  to  the  Muir  glacier.  In  all  probability  the  uplift 
which  accompanied  this  shock  affected  the  entire  region  between 
Takntat  and  Glacier  bays,  and  doubtless  for  a  considerable  distance 
beyond  this  area.  As  yet,  however,  no  evidence  of  change  of  level 
has  been  reported  outside  of  Yakutat  bay. 

In  connection  with  our  other  studies,  we  made  measurements  of 
the  amount  of  change  of  level  at  various  points  along  tbe  150  miles  of 
ooast-line  which  we  visited,  making  in  all  over  one  hundred  careful 
meaaurements,  besides  numerous  observations  for  obecking  these.  The 
numerical  results  of  these  observations  are  plotted  on  the  accompanying 
map  (Fig,  1).     From  this  map  it  will  be  seen  that  the  amount  of 


40  RECENT  CHAKGE  OF  LEV£L  IN  ALASKA. 

uplift  varies  greatly  from  plaoe  to  place.  One  of  the  most  noteworthy 
featnres  on  the  map  is  that  there  is  a  zone  just  outside  the  moantain 
front,  on  one  side  of  which  there  is  uplift,  and  on  the  other  side,  in 
general,  either  no  change  of  level  or  else  a  depression.  This  is  true 
at  the  head  of  the  inlet  and  on  both  shores  of  Yakutat  bay.  From  this 
and  other  facts  it  is  inferred  that  a  fault-line  extends  here  as  indicated 
by  the  line  A.  The  very  variable  amount  of  change  of  level  along 
this  line  is  believed  to  be  the  result  of  a  drag  along  the  fault.  It 
should  be  stated  that  the  straight  mountain  front  which  rises  above 
the  foreland  close  by  this  inferred  fault  was  interpreted  by  Russell  as 
a  fault  scarp  in  1890  on  the  basis  of  its  form  alone.  We  reached  the 
same  conclusion  when  we  first  saw  this  mountain  front,  and  before  we 
knew  of  the  recent  change  of  level. 

The  complex  condition  of  change  of  level  in  the  archipelago  of 
islands  north  of  Yakutat  Cannery  and  Mission  may  in  part  be  due 
to  a  shaking  of  the  gravels  of  which  these  islands  are  made ;  but  this 
would  not  account  for  the  uplifted  sections.  We  have,  therefore, 
inferred  a  minor  fault  along  the  axis  of  these  islands ;  but  the  evidence 
of  this  fault-line  is  less  definite  than  that  of  the  others. 

On  the  basis  of  its  form.  Prof.  Bussell  also  classed  the  straight 
mountain  front  along  the  eastern  shore  of  Yakutat  bay  as  a  fault 
scarp ;  and  here  again  our  evidence  tends  to  verify  his  interpretation. 
The  evidence  of  faulting  along  this  line,  which  we  have  indicated  by 
the  letter  B,  is  of  several  kinds.  In  the  first  place,  the  straight,  steep, 
truncated  mountain  spurs  are  suggestive  of  fault  origin.  In  the 
second  place,  there  is  an  unusual  abundance  of  avalanches  along  this 
mountain  front.  In  the  third  plaoe,  the  change  of  level  along  this  line 
varies  greatly,  as  would  be  expected  along  a  line  of  faulting  with 
updragging  of  the  strata  on  the  downthrow  side.  In  the  fourth  place, 
at  one  point  (marked  Old  Beach)  there  is  a  still  earlier  uplifted  strand 
on  which  a  mature  forest  is  now  growing,  with  trees  over  seventy- 
five  years  old,  proving  a  former  period  of  uplift. 

Along  the  shores  of  Disenchantment  bay  there  are  great  dififerenoes 
in  the  amount  of  uplift.  Throughout  the  greater  part  of  the  eastern 
shore  the  uplift  is  between  7  and  9  feet.  On  Haenke  island  and  on 
the  peninsula  just  north-east  of  it,  the  uplift  ranges  from  17  feet  to  19 
feet  3  inches.  On  the  western  shore  of  Disenchantment  bay  the  uplift 
varies  from  33  feet  11  inches  to  47  feet  4  inches,  the  latter  being  the 
greatest  change  of  level  in  the  inlet,  and,  in  fact,  the  greatest  uplift 
ever  recorded  as  having  occurred  at  a  single  period  of  time.  To 
account  for  the  difference  in  level  of  the  upraised  strand  in  Disen- 
chantment bay,  we  have  inferred  two  fault-lines  (C  and  D),  as  indicated 
on  the  map. 

Along  the  north-west  arm  of  Bussell  fiord  the  south-west  shore 
shows  very  slight  uplift,  while  the  north-east  shore  is  raised  from 


RBGRNT  CHANGE  OP  LEVEL   IN   ALASKA.  41 

7  feet  6  inches  to  9  feet.  Moreover,  along  the  north-east  shore  there 
is  an  older  beach  covered  by  a  growth  of  matnre  alders.  This  shore  of 
the  fiord  is  made  of  crystalline  rocks,  while  the  younger  Yakntat  series 
forms  the  south-west  shore.  Qeologioal  evidence  proves  the  presence  of 
a  fault-line  between  the  Nunatak  fiord  and  the  valley  of  Hidden  glacier, 
which,  extended,  would  pass  along  the  axis  of  the  north-west  arm  of 
BuBsell  fiord,  where,  from  the  evidence  of  the  upraised  shore-lines,  we 
have  inferred  fault  E. 

From  the  region  of  slight  uplift  in  lower  Russell  fiord  there  is  a 
gradual  rise  of  the  abandoned  strand  toward  the  mountain  front, 
where  it  reaches  a  maximum  of  9  to  10  feet. 

In  inferring  our  fault-lines  we  have  endeavoured  to  be  conservative, 
and  to  postulate  no  more  than  the  evidence  definitely  calls  for.  Our 
studies,  however,  prove  conclusively  that  there  was  pronounced  dis- 
location in  other  parts  of  the  region.  At  several  points  we  found 
small  recent  faults.  These  were  best  shown  on  the  Grannett  Nunatak, 
at  the  head  of  Nunatak  fiord,  and  a  description  of  these  may  serve  for 
the  rest.  This  nunatak  is  a  glaciated  rock  hill  rising  about  1450  feet 
above  the  fiord,  and  composed  of  steeply  dipping  gneisses  and  schists, 
striking  approximately  parallel  to  the  major  axis  of  the  St.  Elias 
chain — that  is,  north-westward.  In  its  southern  half  it  is  crossed 
by  scores  of  small  faults  extending  from  a  few  feet  to  over  100  yards, 
and  with  throws  varying  from  an  inch  to  3  feet,  but  usually  of  less 
than  a  foot  (Figs.  8  and  9).  They  generally  extend  along  the  strike 
of  the  rock,  but  in  some  instances  diverge  from  it,  and  a  few  short 
faults  strike  at  right  angles  to  the  main  series.  The  hade  is  nearly 
vertical,  and  in  almost  all  cases  the  south-western  side  of  the  fault  is 
the  upthrow  side.  There  are  also  some  fissures,  and  a  few  instances  of 
small  graben  blocks  (from  3  to  30  feet  wide)  between  parallel  faults. 

While  it  cannot  be  demonstrated  that  these  minor  faults  were 
formed  at  the  same  period  as  the  uplifted  strands,  this  inference  is 
nevertheless  apparently  warranted,  for  the  faults  are  evidently  very 
recent,  and  no  other  notable  earthquakes  have  recently  occurred  here. 
The  fault  scarps  are  steep,  and  in  many  instances  have  striae  extending 
up  to  their  very  edges.  Their  recency  is  proved  by  the  sharp  angle 
formed  where  the  fault-plane  intersects  the  surface,  and  by  the  absence 
of  notable  talus  slopes  at  the  base  of  most  of  the  tiny  fault-scarps,  even 
though  the  rocks  are  friable,  thin-bedded  schists.  It  seems  incredible 
that  these  fault-scarps  can  have  been  exposed  to  the  sharp  frost-action 
of  this  climate  longer  than  six  years. 

From  our  observations  we  draw  the  conclusion  that  this  part  of  the 
St.  Elias  chain  is  still  actively  growing,  and  that  this  growth  is  being 
accomplished  by  movements  along  a  series  of  fault-lines  by  which 
several  mountain  blocks  are  being  dififerentially  uplifted,  as  first  sug- 
gested by  Prof.   Bussell.     At  least  one  period  of  earlier  uplift  is 
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demonBtrated  by  the  presence  of  the  older  forest-covered  beaches ;  bnt 
a  much  more  notable  mountain  growth  occurred  in  September,  1899. 
This  uplift  involved  the  entire  mountain  region  inside  of  the  Takutat 
foreland  as  far  as  the  bay  reaches,  and  to  an  unknown  distance  beyond. 
It  consisted  of  a  general  uplift  along  the  mountain  front,  and  of  a 
differential  uplift  along  several  secondary  lines  of  faulting:  in  other 
words,  the  mountains  are  tilted  in  a  series  of  fault  blocks.  In  addition 
to  these  major  lines  of  faulting  there  was  a  minor  fracturing,  apparently 
due  to  local  adjustments  in  the  tilted  blocks. 

This  recent  change  of  level  is  noteworthy  from  three  standpoints : 
Its  age  can  be  definitely  determined;  it  is  the  greatest  uplift  so  far 
recorded  as  having  occurred  at  a  given  time;  it  contains  a  lesson  of 
importance  as  to  the  mode  of  formation  of  mountains,  representing  as 
it  does  a  step  in  the  development  of  the  loftiest  range  on  the  American 
continent. 

ADDENDUM. — The  San  Francisco  Earthquake  of  April  18. 

Since  this  article  was  written,  and  just  as  it  is  being  made  ready  for 
mailing  (April  19),  news  comes  of  the  terribly  destructive  earthquake 
which  has  caused  such  devastation  in  California.  While  as  yet  the 
meagre  dispatches  give  us  little  information  of  scientific  value  regarding 
this  most  recent  of  vigorous  earthquakes,  enough  is  known,  both  from 
the  past  history  of  California  and  from  the  newspaper  accounts  of  the 
present  shock,  to  make  it  certain  that  the  conditions  described  above 
are  distinctly  applicable  to  the  San  Francisco  earthquake.  American 
geologists  have  long  been  familiar  with  the  fact  that  the  Coast  Hanges 
of  California,  like  the  mountains  of  Alaska,  are  still  in  the  process  of 
evolution.  The  frequent  earthquakes  which  have  been  felt  in  Cali- 
fomia,  numbering  from  one  to  three  score  a  year,  are  proof  of  this. 
G^logical  study  demonstrates  that  the  rocks  of  the  Coast  Eanges  are 
crossed  by  many  fault-lines;  and  physiographic  investigations  have 
shown  that  recent  earth-movements  have  upraised  parts  of  the  Call- 
fomian  coast  and  depressed  others,  including  the  bay  of  San  Francisco, 
which  is  the  drowned  mouth  of  the  Sacramento  river,  into  which  the 
sea  has  been  admitted  by  local  subsidence. 

Where  the  fault-lines  along  which  the  slipping  occurred  to  cause 
the  San  Francisco  earthquake  are  located,  whether  there  is  but  one 
line  of  slipping  or^  several — as  in  Yakutat  bay — and  whether  the 
movements  have  produced  visible  signs  of  uplift  or  depression,  as  in 
Alaska,  are  questions  which  future  investigation  must  answer.  It 
seems  evident,  however,  that  the  shock  is  the  result  of  a  normal 
process  of  mountain-building  here  as  in  Alaska.  The  strains  to 
which  the  mountain  rocks  are  subjected  have  locally  become  too  great, 
and  relief  has  been  gained  by  a  slipping  of  the  rocks  over  one  another 
— ^probably  on  one  or  more  planes  of  older  faulting,  along  which  previous 
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movements  have  ooourred.  San  Francieoo  is  situated  on  a  danger-line 
in  the  Earth's  crust,  and  it  will  remain  in  danger  so  long  as  the  growth 
of  the  Coast  Banges  continues.  Many  years  may  elapse  before  the  strain 
again  reaches  the  condition  necessitating  vigorous  movement  and 
consequent  destructive  earth-shaking.  It  is  to  be  hoped  that  the 
interval  will  be  a  long  one  in  this  place,  where  other  geographical 
conditions  have  determined  that  a  large  city  must  develop. 
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Their  Probable  Positions  and  Heights. 

By  Lieut.  T.  T.  BEHBENS,  B.E. 

In  the  following  note  an  attempt  has  been  made  to  combine  the 
available  data  from  all  sources,  and  to  obtain  the  best  and  most 
probable  positions  and  heights  for  the  main  snow-peaks  of  Buwenzori. 
It  is  a  pity  that  in  cases  of  this  kind,  where  each  traveller's  observa- 
tions are  necessarily  insufficient  to  give  a  definite  result,  few  give 
their  observations  in  published  form  in  such  a  manner  that  others  who 
come  after  them  can  combine  them  with  their  own  work.  The  mere 
publication  of  a  map  is,  of  course,  of  no  use  to  the  cartographer  unless 
he  knows  on  what  kind  of  observations  the  positions  of  the  points 
depend. 

I  say  that  a  single  traveller's  observations  were  ''necessarily  in- 
BufiQoient;"  and  when  I  say  that,  though  in  a  neighbourhood  for 
nine  months  from  which,  on  most  days,  Buwenzori  might  have  been 
visible  from  my  tent,  I  only  saw  it  seven  times,  and  then  only  for 
a  few  moments  just  after  sunrise,  the  difficulty  of  observing  the  moun- 
tain will  be  apparent.  So  fleeting  were  the  chances  of  observing, 
between  the  time  when  it  was  light  enough  to  see  and  when  the  clouds 
covered  the  peaks  in  rising  mist,  that  I  only  once  had  time  to  sketch 
the  range,  and  once  again  to  observe  all  the  five  peaks  visible.  On  the 
other  five  occasions  there  was  only  time  to  observe  the  two  highest 
points,  while  many  a  time,  when  the  instrument  had  been  placed  in 
position  and  the  telescope  directed  to  the  mountain,  it  was  only  to  see 
the  first  cloud  covering  the  coveted  pinnacles.  And  all  this,  in  spite 
of  a  daily  watch  being  kept  at  dawn  to  apprise  me  of  even  the 
possibility  of  seeing  the  mountain. 

In  the  present  instance  the  data  available  are  the  following,  in 
the  order  of  accuracy : — 

1.  Two  tops  of  a  summit  fixed  trigonometrically. 

2.  Trigonometrical  rays  to  four  other  summits. 

3.  Eight  perspective  views  from  sketches  or  photographs,  with 
some  magnetic  bearings  and  variation  of  the  compass  determinations. 

4.  A  map  compiled  from  all  available  sources  up  to  1901,  chiefly 
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based  on  Dr.  Stuhlmann's  route  traverses  and  astronomical  observa- 
tions. 
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5.  Information    re- 
ceived this  week  from 
Mr.  A.  F.  R.  Wollaston, 
and  kindly  put  at  my 
disposal  by  Mr.  Douglas 
Fresbfield,  which  ma- 
terially helped  in   ar- 
riving at  a  conjecture 
of  the  probable  shape 
of   the   watershed    be- 
tween the  peaks.     Mr. 
Wollaston  had  been  up 
Duwoni    and   Kiyanja, 
besides  climbing  to   a 
point  on  the  watershed 
between    them.      The 
outline    given   of    the 
ridges  tallies  very  well 
with  all  the  best  data, 
although    it    does   not 
satisfy  some  of  the  less 
reliable.  Mr.  Freshfield 
very  kindly  helped  me 
by  his  personal  know- 
ledge of  the  mountain. 
It  was   very  satis- 
factory to  find  that  the 
result    also     coincides 
with  Dr.    Stuhlmann's 
careful   description    of 
the  ridges  seen  from  his 
highest  camp  1 3,330  feet 
on  the  western  slopes. 
The    positions   of    the    ^  K''"''^^ 
peaks  satisfy  his  com- 
pass     bearings      from 
Kirima    and    Lungwe, 
while  Mr.   WoUaston's 
height      for      Duwoni 
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agrees  very  well  with  the  15,777  feet  given  by  the  Boundary  Commission 
calculations,  which  make  Lake  Albert  Edward  3010  feet.  It  is  note- 
worthy that  neither  Dr.  Stuhlmann  on  the  west  and  north-west,  nor  Mr. 
Douglas  Freshfield  on  the  east  and  north-east,  of  the  mountain  saw 
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any  mow-peak  swaj  Id  the  Aorth  of  tlik  ginmf  of  PhIb*  Aoo|^  Mr. 
WollAston  now  tpeokt  ci  hM,rmg  aoem  whrnt  ho  Iwliofi  will  prove  to 
be  the  highest  peak  **  a  good  maaj  miles  dae  BfltA  of  K^aDja,"  on 
which  he  was  standing. 

1.  Two  peaks,  close  together,  fixed  hj  six  aai  do  sajs  eadi  from 
the  main  trigooometrioal  stations  of  the  AB|^o-GensBii  Bonndazy 
Sorvey,  1903.  The  six  lajs  to  the  main  peak  all  passed  Aiongh  a 
circle  of  radios  9  feet»  and  those  to  the  lower  poinl  Huoof^  one  of 
radius  12  feet.  The  six  height  determinations  for  each  had  a  ruige 
of  72  feet.  The  coefficient  of  refraction  need  was  one  determined  at 
the  same  time  of  day  as  the  observations  to  BnwenBori  (eatly  morning) 
by  a  large  nnmber  of  simnltaneons  observataons,  beiiteen  two  distant 
hills,  on  several  different  days.  A  more  probable  value  for  the  refrac- 
tion was  got  in  this  way  than  by  taking  an  arbitraiy  valoe,  £onnd  lor 
the  time  of  day  when  the  vertical  angles  for  the  ordinszy  work  were 
nsoally  obeerved.  The  heights  given  for  these  snaunits  may  be 
considered  correct  within  ±^  feet  at  the  most. 

2.  Two  rays  observed  to  a  third  point,  and  three  ain^  rays,  one 
to  each  of  three  other  snow-capped  peaks.  The  rays  to  these  fonr 
subsidiary  points  have  been  drawn  in  their  coneot  pkoes  in  Fig.  1, 
and  against  eadi  has  been  written  the  correct  reverse  aamnth  at  the 
point.  The  two  well-fixed  points  have  been  ahown  in  the  same  figure 
in  their  calculated  positions.  The  lower  point  is  655  feet  sooth  of^ 
256  feet  to  the  west  of,  and  76  feet  lower  than,  the  main  and  more 
northern  summit  The  longitude  is  the  same  as  that  in  the  Hamburg 
Society's  map. 

It  is  to  be  hoped  that  any  other  traveller's  unpublished  observations 
may  now  be  made  accessible,  so  that  the  true  positions  of  the  other 
peaks  may  be  more  certainly  fixed.  The  word  ** probable"  pomtions 
is  advisedly  used,  as  it  is  with  great  diffidence  that  an  attempt  is  put 
forward  to  solve  the  problem  with  such  insufficient  data. 

3.  Eight  vievrs,  from  the  sketches  and  photos  of  various  travellers, 
have  been  collected  as  a  basis  on  which  to  judge  of  the  probability  of 
the  positions  assigned  to  the  several  summits.  These  were  all  that 
could  be  used,  as  only  those  taken  frrom  points  whose  positions  with 
reference  to  the  mountain  were  more  accurately  known  would  be  of 
any  use.  Fig.  2  shows  the  points  frrom  which  these  views  were  taken, 
and  the  sector  between  ray  1  and  ray  6  is  that  within  which  the  rays 
determining  the  main  point  lie. 

Referring  again  to  the  sketches  (Fig.  3),  No.  1  was  sketched  at  a  point 
80  miles  off  whose  altitude  was  about  6000  feet.  It  will  be  seen  that 
Nos.  3  and  4  are  alike ;  No.  4  being  taken  from  the  heights  at  Kavalli's, 
and  No.  3  from  the  valley  of  the  Semliki,  would  account  for  the  slight 
change  in  outline.  The  views  5  and  6  confirm  each  other,  and  the 
relative  positions  given  to  the  two  southernmost  peaks,  as  do  also 
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I.  View  rrom   Igorora 


2.  View  Trom   Buiiii 
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3.  View  rrom    Awamba 


Sr(Uvie(^ 


sranl 


^ 


4.  View   from   Kavaltis. 

FIG.   8. — SKETCHES  OF  BUWENZORI   PBOM  VARIOUS  POINTS. 
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Nos.  7  and  8.  If  all  the  sketohes  had  bearings  attached,  or  even  the 
approximate  focal  length  of  the  camera  employed  noted  on  them,  a  far 
better  result  would  be  obtained. 

As  far  as  the  heights  are  concerned,  the  subtended  angles  S  of  each 
peak,  in  the  positions  plotted,  are  given  as  calculated  from  their  observed 
elevations.  The  heights  given  by  the  data  on  No.  5,  and  those  given 
by  my  own  observations,  further  confirm  the  positions  of  the  main  and 
southern  peaks.  The  nature  of  the  positions  of  peaks  II.  and  III. 
(Fig.  1),  behind  the  spurs  of  the  main  peak,  makes  their  identification 
from  Lungue  very  doubtful.  The  heights  given  are  those  determined 
by  the  A.G.B.  Commission  calculations,  to  which,  however,  a  small 
correction  still  remains  to  be  made. 

4.  The  positions  used  for  the  points  of  view  are  those  taken  from 
Herr  Max  MoiseVs  map  in  vol.  17  of  the  Mittheilungen  of  the  Hamburg 
G^eographical  Society.  The  written  notes  accompanying  the  two  maps 
explain  fully  the  data  on  which  the  map  was  constructed,  and  enabled 
the  relative  value  of  the  observations  to  be  estimated. 

There  must,  however,  have  been  other  observations  to  the  snow- 
peaks,  which  I  have  not  been  able  to  use,  and  I  hope  these  may  also 
be  incorporated  in  a  later  result  obtained  from  more  conclusive  data. 

A  curious  thing  about  the  longitude  of  this  map  is  that  the  absolute 
determination  on  which  it  was  based,  Watson's  at  Rejaf,  was  confirmed 
by  two  others  at  Magungo  and  Homia,  which  gave  greater  values 
respectively  of  73"  and  58"  of  arc,  and  in  spite  of  this  close  agreement 
the  longitude  appears  to  be  in  error  more  than  10'  (minutes  of  arc). 

As  this  map  was  based  on  a  considerable  number  of  observed 
latitudes,  it  was  the  latitude  which  gave  the  most  important  argument 
in  favour  of  the  A.G.B.  Commission's  peak  being  the  highest,  cuid  not 
one  of  the  lower  peaks.  Indeed,  its  latitude  is  more  northerly  than 
the  most  northerly  edge  of  Kanyangungwe  on  Herr  MoiseVs  map. 
The  only  peak  which  might  have  obscured  the  view  of  the  highest 
summit  would  be  the  southern  peak  of  Kanyangungwe,  namely 
Kiyanja,  and  to  do  this  it  would  have  to  be  not  less  than  188  feet 
below  Kanyangungwe's  apex.  As  I  cannot  recollect  ever  having 
been  perplexed  during  any  of  the  observations  to  the  peak,  varying 
over  an  arc  of  31°,  by  other  peaks  close  to  it  of  like  elevation,  relatively 
altering  their,  position  as  I  shifted  my  place  of  observatiou,  I  think 
this  is  unlikely  to  be  the  case.  It  is,  on  the  other  hand,  far  more 
probable  that  Kiyanja  peak  was  hidden,  or  almost  hidden,  over  this 
arc  by  the  mass  and  width  of  the  higher  peak  behind  it. 

On  the  question  of  the  names  of  the  main  peaks,  the  two  most 
prominent  peaks  seen  from  the  east  are  now  generally  known  as 
Duwoni  and  Kiyanja,  about  whose  identity  there  is  no  longer  any 
question.  On  the  western  side  Dr.  Stuhlmann  was  given  the  names 
of    Kanyangungwe    by   the    natives   for   the   most   imposing  summit 
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he  saw  (showD  in  Fig.  1  as  16,625  feet),  and  Ngomwimbi  for  what 
is  evidently  Mr.  Freahfield's  *'  Southern  peak."  Dr.  Stnhlmann  gives 
no  native  name  for  his  most  southern  snow-cap,  shown  as  14,800  feet 
(about)  in  Fig.  1. 

The  following  note  has  been  sent  us  from  the  Natural  History 
Museum : — 

'*  Three  members  of  the  Zoological  Expedition  sent  out  under  the 
auspices  of  the  Natural  History  Museum,  South  Kensington — Messrs. 
B.  B.  Woosnam,  D.  Carruthers,  and  A.  F.  B.  WoUaston  (a  member  of 
the  Alpine  Club) — have  made  the  following  ascents  in  this  range.  On 
April  1  they  ascended  Duwoni,  the  peak  rising  to  the  north-east  of  the 
Mubuku  glacier.  This  peak  has  two  tops  of  apparently  equal  altitude ; 
the  southern  top,  which  was  reached,  was  found  to  be  15,893  feet.  On 
April  3  they  ascended  Kiyanja,  the  peak  at  the  western  end  of  the 
Mubuku  group  of  peaks.  The  altitude  *  was  found  to  be  16,379  feet. 
Each  of  these  peaks  has  been  thought  by  different  explorers  to  be  the 
highest  point  in  the  Buwenzori  range,  but  from  the  summit  of  Kiyanja 
a  still  higher  peak  with  two  tops,  on  a  spur  on  the  Semliki  side  of  the 
watershed,  was  seen  in  a  north-north-westerly  direction.  The  weather 
at  this  season  of  the  year  proved  very  unfavourable,  the  mountains 
being  almost  constantly  buried  in  clouds  with  frequent  snowstorms, 
which  prevented  the  party  from  making  further  explorations.'' 

With  reference  to  the  above,  Mr.  D.  Freshfield  writes  that  he  sug- 
gested that  the  loftiest  peak  seen  by  the  party  was  identical  with  the 
double  peak  seen  and  sketched  by  him  from  Butiti,  whence  it  would  be 
almost  in  the  same  line  as  Sir  H.  Johnston's  Duwoni,  and  overtop  it. 
In  his  paper  read  to  the  Alpine  Club  in  March  last,  he  pointed  out  that 
he  had  had  some  difficulty  in  reconciling  the  outline  of  the  peak  seen 
from  Butiti  with  that  of  the  Duwoni  of  the  Mubuku  valley,  and  sug- 
gested that  from  the  valley  the  former  summit  might  be  connected  by 
*'  an  intervening  range."  The  case  may  be  compared  to  the  appearance 
of  the  Ortaler  over  the  Alpine  watershed  from  the  south  or  west. 
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By  TUDOR  G.  TREVOR,  F.G.S.,  A.R.S.M. 

To  a  traveller  arriving  in  Johannesburg  by  the  Cape  route  it  appears  that  the 
Transvaal  consists  merely  of  an  extension  of  the  great  South  African  plateau,  and 
that  to  describe  the  physical  features  of  the  whole  country  one  has  only  to  describe 
the  physical  features  of  one  farm,  so  great  does  the  similarity  of  one  portion  of  the 
tableland  to  any  other  appear. 

*  These  altitudes  were  taken  by  aneroid,  and  by  the  boiliDg-point  thermometer, 
t  Bead  before  the  British  Association  (Geographical  Section  E)  at  Johannesburg, 
Transvaal,  August,  1905.    Map,  p.  104. 
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Should,  however,  the  traveller  elect  to  continue  his  journey  either  north  to 
Rhodesift,  via  Pietersburg,  or  east  to  the  Indian  ocean  at  Delagoa  bay,  he  finds, 
usually  to  his  great  surprise,  that  the  Transvaal  does  not  consist  merely  of  rolling, 
treeless  downs,  but  that  by  far  the  larger  proportion  is  of  an  entirely  different 
nature,  part  being  mountainous,  with  open  park-like  valleys,  and  again  part  flat 
and  lowlying,  but  densely  covered  with  trees  and  bush  of  all  description.  He 
then  begins  to  realize  that  the  Transvaal  is  not  the  tableland  which  it  is  usually 
represented,  but  only  a  small  portion  of  the  top,  with  a  great  deal  of  the  supports 
of  the  table,  and  also  of  the  floor  on  which  it  stands  thrown  in. 

Journeying  from  Christiana  in  the  extreme  west  to  Eomati  Poort  on  the 
eastern  border  of  the  colony,  one  finds  that  for  350  miles  to  Machadodorp  one 
travels  on  a  tableland  level  in  appearance,  but  gradually  rising  as  one  proceeds. 
At  Machadodorp  one  reaches  the  escarpment  of  the  plateau,  and  from  thence  falls 
rapidly  through  broken  and  much  eroded  country  to  KaapmuideD,  a  distance  of 
93  miles ;  from  whence  on  to  Eomati  Poort,  a  distance  of  43  miles,  one  travels 
over  a  flat  floor  some  4000  feet  below  the  tableland. 

On  a  Journey  from  Yolksrust  in  the  extreme  south  to  Tuli  on  the  Bhodesian 
border  a  similar  section  is  observed,  but  on  this  journey  the  section  is  reduplicated 
owing  to  the  depression  known  as  the  Transvaal  Bush  Yeld,  which,  cutting  across 
the  colony  from  east  to  west,  separates  the  outliers  of  Waterberg  and  Zoutpansberg 
from  the  main  plateau. 

Entering  the  Transvaal  at  an  altitude  of  5400  feet  at  Volkarust,  one  practically 
remains  at  that  altitude  for  150  miles  till  one  reaches  Johannesburg,  on  the  Wit- 
waters  Rand,  which  here  forms  the  northern  edge  of  the  plateau.  Thence  one  falls 
rapidly  through  country  that  descends  in  step>like  ridges  past  Pretoria  to  Hamans 
Eraal  in  a  distance  of  about  60  miles.  At  Hamans  Eraal  one  has  come  down  to 
an  altitude  of  about  3700  feet,  and  into  a  flat  country  well  covered  with  trees,  at 
about  which  altitude,  and  in  which  country,  one  remains  till  reaching  Piet  Pot- 
gieters  Rust,  a  distance  of  100  miles,  where  the  Magalaquane  river  divides  the 
highlands  of  Waterberg  from  those  of  Zoutpansberg.  From  Piet  Potgieters  Rust 
one  rises  rapidly  through  the  granite  hills  of  Magapan  on  to  the  Zoutpansberg 
plateau,  arriving  at  Pietersburg  in  the  centre  of  the  plateau  at  an  altitude  of  4400 
feet  in  a  distance  of  34  miles.  From  Pietersburg  the  plateau  extends  some  60 
miles  north,  where  it  is  terminated  by  a  sharp  ridge  of  hills  known  either  as 
Magato's  mountains,  or  the  Zoutpansberg,  on  the  north  slope  of  which  the  ground 
falls  rapidly  to  the  Limpopo  fiats,  the  lowest  point  of  which  on  this  section  is 
reached  at  Rhodes  Drift,  150  miles  from  Pietersburg,  where  the  height  above  sea- 
level  is  only  some  1200  feet. 

On  both  the  above  journeys,  or  on  any  other  long  excursions  that  one  makes  in 
the  country,  one  notices  that  the  characteristics  of  the  ground  force  one  to  classify 
it  under  one  or  other  of  three  heads,  these  heads  being — 

A.  Plateau  country,  known  locally  as  High  Veld, 

B.  Slopes  of  the  Plateau,  often  known  locally  as  "  Banken." 

C.  Basement  country^  locally  known  as  "  Low  "  or  "  Bush  Veld." 

As  this  classification  is  extremely  practical,  I  propose  to  describe  the  peculiar 
physical  features  of  each  of  the  divisions  in  turn ;  for  if  these  are  once  properly 
understood,  and  to  them  is  added  a  simple  knowledge  of  the  river  systems  of  the 
country,  the  general  physical  conditions  of  the  whole  colony  are  at  once  compre- 
hensible, and  most  of  the  eecondary  phenomena  can  be  accounted  for. 

As  most  of  my  hearers  have  come  from  Durban,  I  may  here  state  that  in  Natal, 
on  the  journey  by  rail  from  Durban  to  Volksrust,  the  three  divisions  mentioned  are 
not  well  apparent,  for,  the  main  escarpment  of  the  Drakensberg  approaching  very 
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nearly  to  the  coast,  the  low  veld  is  not  well  developed.  The  railway  practically 
leaves  what  corresponds  to  the  low  veld  in  Natal  at  Pinetown,  and,  mounting  over 
the  Ichanga  range,  runs  along  the  slopes  country  parallel  to  the  main  escarpment 
till  it  mounts  the  final  rise  at  Laogs  Nek,  and  comes  out  on  the  true  plateau  at 
Gharlestown«  , 

A.    The  Plateau. 

The  plateau  consists  of  the  Transvaal  extension  of  the  great  South  African 
tableland  and  two  outliers.  The  boundaries  of  the  Transvaal  from  near  Mafeking 
south  to  Ghristiaua,  thence  east  along  the  line  of  the  Orange  River  Colony  and 
Natal  to  the  town  of  Wakkerstroom,  lie  on  this  plateau,  so  that  the  Transvaal  may 
be  said  to  contain  the  north-east  extremity  of  the  tableland.  The  tableland  slopes 
very  gradually  upward  from  where  it  enters  the  Transvaal  on  the  western  border 
at  an  altitude  of  about  4000  feet  to  its  eastern  edge  in  the  neighbourhood  of 
Lydenburg,  Belfast,  and  Wakkerstroom,  where  it  reaches  an  extreme  altitude  of 
over  6000  feet. 

The  northern  edge  of  the  plateau  enters  the  Transvaal  between  Pitsani  and 
Lobatsi,  slightly  to  the  north  of  Mafeking,  thence  runs  east  just  to  the  north  of 
Ottoshoop,  Eriigersdorp,  and  Johannesburg.  Bendiog  to  the  north  after  passing 
the  latter  town,  it  becomes  strongly  defined  as  it  passes  Middelburg  and  Belfast. 
From  Belfast  it  stretches  north,  causing  the  plateau  to  make  an  arm,  which  forms 
the  Lydenburg  district.  Slightly  to  the  north  of  Pilgrims  Rest  this  escarpment 
meets  the  main  eastern  escarpment,  which  runs  south  in  a  most  abrupt  edge  to 
Wakkerstroom,  where  it  enters  the  colony  of  Natal.  The  highlands  of  Waterberg 
and  Zoutpansberg  consist  of  outliers  from  this  main  plateau,  separated  from  it  by 
the  great  depression  known  as  the  Transvaal  Bush  Veld,  and  from  each  other  by  the 
valley  of  the  Magalaquane  river. 

Though  Europeans  call  all  the  plateau  country  high  veld,  the  Transvaal 
Afrikanders  are  accustomed  to  use  the  term  in  a  more  restricted  sense,  and  to  apply 
it  only  to  the  very  highest  part  of  the  tableland  that  lies  to  the  east  of  the  Natal 
railway  line  and  south  of  the  Delagoa  Bay  line.  A  line  drawn  south  from  Elands- 
river  station  on  the  latter  line  past  Greylingstad  to  the  Orange  River  Colony 
border  would  fairly  accurately  show  the  western  limit  of  what  the  Boers  call 
"  high  veld ; "  on  the  other  sides  it  is  bounded  by  the  edge  of  the  plateau. 
Curiously  enough,  the  boundaries  of  this  high  veld  are  almost  identical  with 
those  of  the  main  coal-measures  of  the  country.  As  this  Boer  division  has  a  great 
deal  to  recommend  it,  I  shall  follow  it,  and  for  purposes  of  description  divide  the 
plateau  country  into — 

1.  True  High  Veld. 

2.  Middle  Veld. 

1.  True  High  Veld. 

The  true  high  veld  lies  at  an  altitude  of  from  5000  to  6400  feet,  and  is  the 
extreme  eastern  summit  of  the  great  South  African  tableland.  It  has  an  east-to- 
west  length  of  120  miles,  and  a  north-to-south  extent  of  100  miles.  Approxi- 
mately, I  estimate  it  to  contain  14,900  square  miles.  As  its  boundaries  are 
practically  coincident  with  the  horizontal  coal-measures,  it  has  an  extremely 
imiform  character,  and  consists  of  rolling  downs,  absolutely  treeless,  but  covered 
with  shore-growing  sweet  grasses.  Hills  and  valleys  are  both  rare,  save  on  the 
edges  of  the  escarpment.  Wide  waves  or  rises,  known  as  ''  builts,*'  separated  by 
broad  hollows  called  "  laagtes,"  or  "  vleys,"  form  the  bulk  of  the  country. 

Running  water  is  rare,  save  in  a  few  rivers,  but  every  laagte  carries  water  either 
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in  a  succession  of  disconnected  water-holes  known  as  '^  reitkuilen,"  or  in  the  black 
sloughs  here  called  '*  vleys.**    Small  springs  of  good  water  are  also  frequent. 

Ranges  of  hillp,  except  on  the  escarpment,  are  absent  from  this  portion  of  the 
plateau,  but  there  are  occasional  isolated  hills  known  as  "kopjies" — mostly  either 
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as  *'  spitz  kopjies  **  or  ^*  tafel  kopjies."  The  former,  as  the  name  implies,  are  pointed 
hills,  and  are  usually  formed  by  denuded  igneous  necks.  The  latter  are  miniature 
table-mountains,  usually  caused  by  a  horizontal  igneous  sheet  baring  protected  a 
small  portion  of  the  general  plateau  from  denudation.    None  of  these  kopjes  are 
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pkrtlculari;  high,  an  altitude  of  100  feet  above  the  general  lerel  makiDg  a 
notable  bilU 

Scattered  frequectly  over  the  surface  of  the  couatrj  are  the  deptessioDS  kaown 
as  "paoB."  These  are  ahallow  lakes  having  horiEonlal  beds  and  no  outlet.  1'he 
largest  pan  in  the  country.  Lake  Chrisaie,  has  a  length  of  about  5  milea,  and  i* 
Dearly  a  mita  broad.  lis  cacchmeut  area  extends  at  least  3  miles  around  its  watei^ 
level,  and  the  height  of  its  watershed  must  be  about  ISO  feet.  The  greatest  depth 
of  water  in  it  is,  however,  not  more  than  10  feet.  Many  of  the  pans  hold  wat«r 
alt  the  year  round,  but  some,  again,  are  always  dry,  and  even  Lake  Chrisaie  seems 
to  be  steadily  getting  smaller,  the  water  at  the  north  end  having  receded  perma- 
nently more  than  200  yards  in  my  own  recollection. 

In  nearly  all  the  pans  the  water  ia  brackish,  and  most  of  the  beds  of  thole  that 
are  dry  are  eocrueted  with  Ealine  deposits.  Some  contain  enough  (»mmon  salt  to 
repay  working,  and  were  regularly  worked  till  the  railway,  by  introducing  Liverpool 


salt  at  a  lower  price,  rendered  the  local  trade  un remunerative.  At  present  I  only 
know  of  one  pan  in  the  country  that  produces  ^alt  for  sale,  and  that  is  the  one  at 
the  poiut  of  the  Zoutpanal>erg  north  of  Pietersburg.  These  pans  form  a  remarkable 
feature  of  South  African  ecenery,  especially  in  the  high  veld.  Though  most 
common  in  the  horizontal  Karroo  and  Carboniferous  formations,  they  occur  in 
geological  strata  of  all  ages.  It  is  diEEcuIt  to  conceii'e  by  what  agency  they  were 
formed,  and  why  they  have  not  long  since  tilled  up  by  the  denudation  of  their 
catchtuent  areas.  In  most  pans  the  sides  slope  gradually  down  to  the  bed,  but  in 
some  abrupt  clilTs  form  the  margin,  while  I  koow  of  one  that  has  a  precipitous 
island  in  its  centre.  Ko  geologist  has,  so  far  as  I  am  aware,  worked  at  the  solution 
of  the  difiicnltiea  presented  by  the  formation  and  continued  eitislence  of  these  pans. 
The  true  high  veld  forms  the  cream  of  the  Transvaal  from  a  farming  point  of 
view.  The  grasses  are  all  of  excellent  qoalit; ;  endemic  diseases  amongst  stock 
are  unknown,  and  epidemic  plagues  are  less  severe  than  in  other  parts.  The  soil 
is  not  rich,  but  is  easily  vrorked  over  large  areas,  and  is  not  too  poor  to  repay 
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working.  The  climate  is  absolutely  healthy  for  man  and  beast,  and  is  one  of  the 
most  invigorating  in  the  world.  The  temperature  varies  from  an  extreme  summer 
heat  of  90^  in  the  shade  to  several  degrees  of  frost  in  the  cold  winter's  nights. 

The  rainfall  is  at  its  greatest  on  the  edge  of  the  eastern  escarpment,  where  over 
50  inches  fall  in  the  year,  but  diminishes  to  abont  30  inches  at  Boksburg  on  the 
west.  A  fair  proportion  of  this  rain  falls  steadily  on  cloudy  days,  but  heavy  tropical 
thunderstorms  are  frequent.  The  occurrence  of  the  rain  falling  as  it  does  in  the 
autumn  months  is  one  of  the  greatest  drawbacks  to  the  country.  In  spring,  when 
rain  la  earnestly  needed  to  bring  on  the  young  crops  and  grass,  it  is  often  entirely 
wanting ;  and  in  autumn,  when  dry  weather  is  required  to  mature  the  grain,  useless 
rdns  frequently  destroy  it.  The  whole  Transvaal  suffers  from  this  disadvantage, 
and  as  it  is  a  most  important  one,  I  have  attached  to  this  paper  a  table  giving  the 
average  rainfall  registered  at  the  different  observing-stations  in  the  Transvaal  in 
the  season  1904-05. 

2.  Middle  Veld. 

The  remainder  of  the  plateau,  after  the  true  high  veld  has  been  divided  off,  is 
often  known  as  middle  veld.  It  consists  of  that  portion  of  the  tableland  lying 
west  of  the  Natal  railway  line.  Though  some  portions  of  it,  such  as  the  Rand,  rise 
to  over  5000  feet,  it  may  be  said  to  lie  at  an  altitude  of  from  4000  to  5000  feet 
above  the  sea.  The  western  portions,  consistiDg  of  districts  of  Licbteuburg  and 
Bloemhof,  lying  for  the  most  part  on  horizontal  Ecca  shales,  approximate  very 
closely  in  appearance  to  the  true  high  veld.  The  main  portion,  however,  consisting 
of  upturned  older  rocks,  differs  considerably  from  the  country  just  described. 
Though  builts  and  vleys  alternating  still  take  up  most  of  the  country,  long  low 
BtoDv  ridges  and  lines  of  hills  known  as  rands  make  their  appearance.  Pans 
become  less  frequent,  and  watercourses,  either  dry  or  running,  are  of  common 
occurrence.  The  rands  and  kopjes  are  usually  covered  with  pro  tea  scrub,  and 
though  the  builts  and  laagtes  are  still  bare  of  trees,  the  lower  river- valleys  are  often 
pleasantly  sprinkled  with  mimosa. 

The  grasses  of  the  middle  veld  are  not  nearly  so  good  as  those  of  the  true  high 
veld,  neither  is  it  so  healthy  for  stock.  Horned  cattle  do  well,  but  sheep  poorly ; 
while  in  the  summer  the  disease  known  as  horse-sickness  takes  its  toll  of  all  grazing 
horses.  For  agriculture,  the  soil,  being  derived  from  the  older  rocks,  is  richer  than 
in  the  true  high  veld,  but,  being  more  broken  up  by  rock  bars  and  more  stony,  is 
not  80  conveniently  worked.  The  rainfall  is  about  30  inches  on  the  east,  but  gets 
smaller  toward  the  Bechuanaland  border.  Toward  the  west,  also,  steady  rains 
appear  to  me  to  get  rarer,  and  tropical  storms  more  frequent. 

The  characteristics  of  the  plateaus  of  Zoutpansberg  and  Waterberg  are  similar 
to  the  above,  but,  lying  farther  to  the  north,  the  climate  is  much  hotter,  and  malarial 
fever  makes  its  appearance  even  on  the  plateau.  Endemic  diseases  are  very 
severe  amongst  all  kinds  of  cattle,  and  practically  the  only  stock  that  will  live  are 
the  native  breeds  of  cattle,  goats,  and  thick-tailed  sheep,  and  of  these  the  horned 
cattle  have  been  almost  exterminated  in  the  last  few  years  by  epidemic  plagues. 

The  approximate  total  area  of  the  whole  plateau  ground  in  the  Transvaal  is, 
according  to  my  calculations,  roughly  as  follows : — 

Square  miles. 

True  high  veld  14,900 

Middle  veld  18,800 

Zoutpansberg  plateau^  aaao 

Waterberg  „      /       ' 

Total         88,100 
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B.  Slopes  op  the  Plateau. 

The  slopes  or  descent  from  the  plateau  vary  considerably  in  height  and  extent^ 
being  in  some  places  precipitous  and  abrupt,  as  in  the  Lydenburg  escarpment ;  or 
gradual,  as  in  the  section  taken  by  the  railway  from  Johannesburg  to  Pretoria  and 
the  north  ;  or,  again,  very  much  broken  and  cut  up  into  outlying  hills,  as  in  North 
Lydenburg  and  Barberton.    From  Mafeking  to  Johannesburg  the  breadth  of  the 
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slopes  is  usually  about  40  miles,  and  the  ground  falls  in  a  succession  of  stepe,  each 
step  being  as  it  were  held  up  by  a  range  of  hills  that,  being  of  harder  rock,  has 
resisted  denudation  and  protected  the  ground  on  its  upper  side. 

The  three  main  ridges  are  the  Witwatersrand,  ithe  Witwatersberg,  and  the 
Magalies  Berg,  and  an  excellent  view  of  them  and  of  this  description  of  country  can 
be  got  from  the  higher  suburbs  of  Johannesburg,  such  as  Parktown,  The  highest 
of  these  ridges — the  Witwaters  Rand — makes  the  watershed  between  the  Indian  and 
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Atlantic  oceans.  Beyond  Johannesburg,  at  Elandsfontein,  the  deBned  edge  between 
the  plateaa  and  the  slopes  dies  away,  but  makes  again  30  miles  to  the  north  in  the 
neighbourhood'  of  Witfontein  station,  and,  again  running  east,  becomes  more  and 
more  sharply  defined  as  it  goes.  From  Middelburg  to  Olifantspoort,  where  the 
eastern  and  northern  escarpments  meet,  the  slopes  are  very  much  cut  up  into  out- 
lying hills,  and  the  mountains  which  have  restdted  from  the  denudation  of  the 
plateau  form  the  most  romantic  scenery.  On  the  east  from  Olifeuitspoort  to 
Wakkerstroom  the  main  slope  is  very  precipitous  and  abrupt,  but  at  its  foot 
foothills  and  valleys,  stretching  for  some  miles,  correspond  closely  with  the  rest  of 
the  slopes-  country.  The  rock  at  the  base  of  the  slopes  is  in  every  case  granite,  and 
their  upper  escarpment  of  sedimentary  rocks. 

From  the  sedimentary  rocks,  or  from  their  junction  with  the  granite,  all  the 
rivers  that  run  to  the  Indian  ocean  take  their  rise  and  obtain  by  far  the  greater 
part  of  their  water.  The  whole  extent  of  the  slopes  country  is  beautifully  watered 
with  clear  running  brooks  and  streams,  which,  breaking  their  way  through  the 
ranges  that  make  the  steps  of  the  plateau,  give  rise  to  those  poorts  which  form  such 
a  characteristic  feature  of  South  African  scenery. 

The  valley  bottoms  are  well  wooded  with  open-growing  mimosa  and  other 
trees,  the  sides  park-like  with  scattered  timber,  and  the  hills  covered  with  protea, 
euphorbia,  aloe,  and  other  picturesque  and  peculiar  growths.  High  up  on  the  sea 
faces  of  the  eastern  slopes  fine  patches  of  heavy  timber  fill  the  dingles  and  gorges. 
These  patches  are  known  as  **  woodbushes  *'  in  contradistinction  to  *'  bush,**  which 
is  the  term  used  for  the  scrub  mimosa  forests  of  the  low  veld.  These  woodbushes 
are  not  often  of  great  extent,  but  they  contain  huge  timber  trees,  maoy  carrying 
over  100  cubic  feet  of  timber.  All  the  hardwood  trees  of  the  Cape  Colony  are 
represented  in  them,  and  formerly  all  the  waggon  wood  used  in  the  country,  and 
most  of  the  farm  and  household  timber,  were  cut  from  them.  The  largest  of  these 
woodbushes  or  timber  forests  are  those  of  the  Pongola  on  the  extreme  south,  and 
of  Haenertsburg  and  the  Woodbush  mountain  on  the  north  of  the  eastern  escarp- 
ment. These  forests  are  very  local,  and  begin  like  plantations,  with  little  or  no 
loose  timber  outside  their  edges.  The  trees  in  them  are  either  peculiar  to  them,  or 
grow  only  in  a  dwarf  form  outside  their  margins.  The  bushcutters  say  that  the 
forest  grows  only  where  the  sea-mist  strikes  and  bangs  on  the  mountain.  One  has 
but  to  observe  the  mountain  for  some  time  to  notice  the  connection,  for  the  mist 
appears  first  on  the  forests,  and  often  hangs  there  for  days  when  the  rest  of  the  hills 
are  clear ;  but  whether  in  reality  the  forests  cause  the  mists  to  settle,  or  whether 
the  mists  cause  the  forests  to  grow,  I  am  not  prepared  to  state. 

Another  peculiarity  of  these  woodbushes  is  that  even  in  the  smallest  of  them 
the  flora  and  fauna  are  entirely  different  to  those  a  few  yards  outside  their 
boundaries.  The  woodbushes  have  their  own  animals,  birds,  flowers,  and  even 
butterflies,  which  are  peculiar  to  the  actual  limits  of  the  forest  itself,  and  I  do  not 
know  of  one  antelope  or  other  animal  that  frequents  both  the  woodbush  and 
the  surrounding  open  country  according  to  its  humour,  in  the  way  that  our 
European  animals  use  both  the  woods  and  the  fields. 

Though  the  slopes  country  is  infinitely  the  most  attractive  in  the  Transvaal,  it 
suffers  from  many  disadvantages.  It  is  deadly  for  horses  in  the  summer,  neither  do 
sheep  do  well.  It  appears  excellent  country  for  Angora  goats,  but  poison  in  the 
verdure  and  a  disease  known  as  blue  tongue  have  always  rendered  them  unprofit- 
able. For  homed  cattle  the  country  is  excellent  for  grown  stock,  but  the  mortality 
amongst  young  stock  is  so  great  that  I  have  never  known  a  man  commercially 
successful  in  breeding  cattle  in  this  region.  Most  of  the  slope  country  is  perfectly 
healthy  for  man,  but  in  the  lower  valleys  malarial  fever  makes  its  appearance,  and 
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in  some,  sucli  as  Ohrigstad  and  Elandsriver,  has  been  kno?m  to  drive  out  the 
population. 

For  agriculture  the  actual  ground  that  can  be  oultivated  is  small,  consisting 
only  of  the  narrow  bottoms  of  the  valleys,  but  such  as  there  is  of  it  is  of  excellent 
quality.  Everything  can  be  grown  at  one  altitude  or  another  in  the  slopes  country, 
ftx>m  the  apples  and  wheat  of  England  to  the  tobacco  and  bamboos  of  the  tropics, 
and  for  citrus  fruits  I  should  say  that  it  was  certainly  unrivalled  in  Africa,  if  not 
in  the  World.  Unfortunately,  owing  to  the  configuration  of  the  country,  all 
agriculture  has  to  be  on  such  a  petty  scale  that  one  has  to  doubt  if  this  can  ever 
become  an  exporting  district 

The  slopes  surrounding  the  Waterberg  and  Zoutpansberg  plateaus  are  so  similar 
that  no  special  description  of  them  is  necessary,  but,  being  farther  north,  all  the 
disadvantages  of  the  southern  slopes  are  accentuated  considerably.  As  to  the  axia 
of  the  slopes,  only  the  roughest  approximation  can  be  arrived  at,  as  their  lower 
limit  is  so  indefinite.  The  portion  of  the  attached  map  on  which  I  have  marked 
them  represents,  however,  27,100  square  miles,  and  that,  I  think,  can  be  taken  as 
fairly  accurate. 


0.    Basement  Country,  or  Low  Veld. 

All  the  remainder  of  the  Transvaal,  not  previously  described  either  as  plateau  or 
slopes,  consists  of  basement  country,  or  low  veld.  On  the  northern  side  of  the 
plateau  the  typical  low  veld  begins  at  an  altitude  of  about  4000  feet,  but  below  the 
eastern  escarpment  the  abrupt  slopes  continue  down  to  3000  feet,  and  it  is  only  at 
that  line  that  the  characteristic  appearance  of  the  low  veld  begins.  The  lowest 
portion  of  the  low  veld  lies  along  the  Portuguese  border  at  less  than  1000  feet  of 
altitude,  but  so  great  is  the  similarity  of  this  country  that  it  is  quite  impossible 
to  recognize  from  a  low- veld  landscape  whether  one  is  on  the  Portuguese  border  at 
an  altitude  of  only  800  feet  or  on  the  Bechuanaland  line  at  4000  feet.  Exactly 
similar  country  stretches  far  away  to  the  north  and  west  beyond  the  borders  of  the 
Transvaal. 

The  whole  low  veld  is  flat  and  covered  with  scrub  bush,  mostly  of  mimosa 
and  thorn-bearing  trees.  Most  of  this  bush  is  gnarled  and  crooked,  and  useless  for 
all  purposes.  A  few  varieties  of  the  bush  trees,  however,  grow  big  enough  and 
straight  enough  to  make  fencing  posts  and  furniture  woods ;  but,  except  in  the 
river  courses  of  the  lower  parts  of  the  country,  there  is  nothing  that  one  can  call 
timber. 

Low  stony  ridges  and  kopjes,  mostly  of  the  spitz  variety,  occur  sparsely  over 
the  low  veld,  and  in  places  peculiar  granite  kopjes,  consisting  either  of  one  huge 
bare  rock  or  of  a  pile  of  enormous  loose  blocks  of  granite,  appear.  Granite,  in 
fact,  is  the  main  country  rock  of  the  whole  low  veld. 

Water  in  this  country  is  very  scarce.  Rain-water  stands  in  small  pans  for  some 
weeks  after  it  has  fallen,  but  otherwise  practically  the  only  water  is  in  the  rivers, 
which,  rising  in  the  plateau  or  slopes,  pass  through  the  low  country  on  their  way 
to  the  sea.  With  the  exception  of  a  few  mineral  springs,  most  of  which  are 
thermal,  I  cannot  call  to  mind  a  single  permanent  perennial  spring  of  any  magni- 
tude in  the  whole  low  country.  Small  soakage  springs  are  occasionally  met  with, 
but  these  are  often  brackish  and  are  not  perenniaL 

The  rivers  also  diminish  very  considerably  in  volume,  or  even  dry  up  as  they 
cross  this  country.  At  Rhodes's  drift,  near  Tuli,  the  Limpopo  is  often  quite  dry  at 
the  end  of  the  winter,  though  where  it  enters  the  bush  veld  it  is  a  considerable 
river  at  the  same  period.    The  Selati,  which,  when  it  falls   from  the  slopes,  is 
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ft  fine  pereimiAl  stium  reietnbling  our  MnglUh  trout  itreams,  Axiw  up  completely 
betbro  it  reubeB  Iti  junotiou  trllh  the  Oliranta  rivet,  aud  numerous  other  ioBtaDcee 
might  be  quoted.    So  marked  dud  Well  koOWa  is  this  peculiarity,  that  any  "old 
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hand  *'  looking  for  water  in  the  foothilla  at  the  edge  of  the  low  veld  will  always 
follow  the  watercourses  upward  into  the  hills,  and  not  downward  into  the  flats,  as 
he  would  prohably  do  elsewhere. 

Sand  riyers  and  dry  riyers  also  form  a  feature  of  the  low  veld,  especially  in  the 
north.  The  former  of  these  are  dry  beds  of  sand,  often  over  100  yards  wide,  in 
which  water  can  sometimes  be  got  by  digging  a  foot  or  two  below  the  aurfaoe,  but 
in  which  water  seldom  or  never  flows  on  the  surface.  The  dry  riyers  are  torrent- 
courses,  which  often  extend  for  miles,  and  occasionally  contain  holes  full  of 
stagnant  water.  At  the  present  time  no  torrents  ever  seem  to  fill  these  courses ;  a 
local  storm  may  set  them  running  for  a  mile  or  two,  bat  the  water  is  quickly 
absorbed  by  the  ground  and  stored  in  the  inequalities  of  the  bed.  The  Malatie 
river,  near  Leydsdorp,  is  a  good  example  of  such  a  dry  river.  Its  course  atretehes 
some  40  miles,  but  it  has  never  been  known  to  run  its  entire  length,  and,  judging 
by  the  timber  that  encumbers  it  and  the  absence  of  drift  at  its  lower  end,  it  never 
has  done  so  in  recent  times. 

It  is  worth  mentioning  here  that  the  H.E.  Proprietary  Company  recently  put 
down  two  bore-holes  in  a  belt  of  schist  included  in  the  granite  near  Leydsdorp,  and 
that  neither  bore-hole  could  be  proceeded  with  to  any  great  depth,  because  at  about 
300  feet  they  had  not  only  not  struck  any  water,  but  they  actually  lost  the  water 
they  were  pumping  down  the  rods  to  keep  the  hole  clean — this  notwithatanding 
that  at  that  depth  they  were  far  below  the  lowest  depression  of  the  country. 

Another  feature  of  the  low  veld,  which  is  particularly  noticeable  when  looking 
over  any  part  of  it  from  an  altitude,  is  the  long  strips  of  treeless  spaces  which 
meander  through  the  bush  like  rivers.  The  soil  in  these  is  usually  black  organic 
turf,  which  suggests  the  presence  of  water,  but  I  have  never  found  water  in  them, 
nor  are  they  in  any  obvious  way  associated  at  the  present  time  with  water.  A 
peculiar  feature  of  that  part  of  the  bush  veld  north  of  Pretoria  is  a  strip  some 
20  miles  wide  and  150  miles  long,  known  as  the  Springbuck  flats.  This  CQuriats 
of  an  almost  treeless  and  waterless  belt  of  deep  black  turf,  and  appears  to  owe 
its  origin  to  a  sheet  of  a  peculiar  amygdaloidal  rock  that  underlies  it. 

The  climate  of  the  low  veld  ie,  as  might  be  expected,  more  tropical  than  that  of 
the  other  divisions.  The  summer  maximum  shade  temperature  rises  to  113^ 
Fabr.,  but  the  nights  are  almost  invariably  cool  and  pleasant.  Frost  occasionally 
is  known  down  to  the  2000-feet  level,  but  there  are  spots  as  high  as  3000  feet 
where  it  has  never  been  observed. 

As  to  the  rainfall,  it  is  impossible  to  give  any  figures,  as  there  is  nowhere  in  the 
low  country  where  a  continuous  record  has  been  kept.  Where  the  low  veld 
approaches  closely  to  the  main  escarpment,  the  rainfall  appears  to  be  about  30 
inches,  and  steady  rains  occur,  but  the  farther  one  gets  from  the  mountain  the  leas 
and  more  erratic  does  it  become.  I  lived  once  near  a  native  kraal  where  no  rain 
fell  for  twenty  months.  It  was  not  a  particularly  dry  season  elsewhere,  but  no 
thunderstorm  happened  to  strike  that  spot. 

The  soil  in  the  low  veld,  being  usually  derived  from  granite,  is  poor,  but  certain 
portions,  where  schistose  or  igneous  rock  occurs,  form  notable  exceptions.  For 
instance,  the  Springbuck  fiats  are  exceptionally  fertile,  and,  could  water  be  obtained, 
would  probably  support  a  larger  population  than  any  similar  area  in  the  Transvaal. 
For  various  reasons,  however,  practically  no  cultivation  has  ever  been  attempted 
by  white  men  in  the  low  veld,  though  at  present  several  attempts  to  do  so  are  being 
commenced. 

The  pasture  in  the  low  veld  is  uniformly  excellent,  and  I  should  imagine  that 
an  acre  there  had  a  greater  feediog  value  than  in  any  other  of  the  divisions  of  the 
country.    Unfortunately,  all  stock  sufiers  in  the  summer  from  many  endemic 
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diie— w,  uid  epidemic  pUguee  are  moat  deatructive.  At  the  prtsent  time  it  mnj 
be  a^  that,  with  the  exoeptioD  of  a  few  herds  of  miserable  nstive  goats,  with  an 
ooeadoul  tbick-tailed  native  eheep,  the  whole  low  country  is  devoid  of  stock. 
Nor,  unleaa  something  can  be  done  to  get  at  the  root  of  the  endemic  diseases  that 
decimate  all  iQtroduced  and  all  young  stock,  do  I  think  that  it  can  ever  become 
any  lue  as  a  pastoral  country. 

Malarial  fever  la  rife  from  one  end  of  the  low  country  to  the  other,  but  varies 
in  intensltj,  not  only  with  the  altitude,  but  locally.  Above  3000  feet  I  do  not 
think  that  the  malaria  is  more  severe  than  in  the  south  of  Spain,  and  it  should 
not  interfere  aerioualy  with  the  population  of  the  country ;  but  below  that  level 
the  fever  takes  a  virulent  form,  and  bUckwater  fever  makes  its  appearance.  It 
may,  I  tbink,  therefore,  be  regarded  as  certam  that  below  that  level  the  coantry 
will  never  carry  a  European  population. 


The  area  that  I  have  marked  on  the  attached  map  an  baaeuieDt  country,  or  low 
veld,  works  oat  at  52,500  square  iiiilos.  We  have  tberefoie  seen  that,  according  to 
my  approximations,  the  Trno^vaal  conaiets  of — 

.12--1 ",'  plateau  country,  or  .IKjlOO  Biioare  miles. 

;;3-o ",;  slopes        „       27,100     '  ., 

44'ti%  basement      „  M,500  „ 

100-0%  117,700 

The  foregoing  completes  my  deecription  of  the  physicnl  features  of  ihe  Trans- 
vaal as  they  hare  impressed  themselves  on  my  mind  during  eighteen  years  spent 
in  almost  constant  travelliag  in  the  country ;  but  before  closing  this  paper  I  should 
like  t^  touch  on  the  water  system  of  the  country,  and  on  two  p.'inta  of  great  interest 
coonected  with  it. 
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The  Wateb  Ststems. 

The  drainage  system  of  the  Transvaal  is  extremely  simple,  all  the  riyers  of  the 
country  uniting  into  five  before  reaching  the  sea.    They  are — 

TheYaal, 

The  Limpopo, 

The  Eomati, 

The  Umbelusi, 

The  Pongola. 
The  Yaal  drains  the  greater  part  of  the  main  plateau  westwards  into  the 
Atlantic  ocean.  The  Limpopo  and  its  great  tributary,  the  Olifants  river,  carry  off 
the  waters  of  the  whole  northern  escarpment  and  slopes  of  the  main  tableland,  and 
of  the  outliers  of  Waterberg  and  Zoupansberg  as  well,  into  the  Indian  ocean.  The 
Komati,  Umbelusi,  and  Pongola  drdn  the  eastern  slopes  of  the  plateau  also  direct 
into  the  Indian  ocean. 

Both  the  Limpopo  and  Yaal  have  similar  characteristics — carrying  a  huge  volume 
of  water  in  their  summer  floods,  they  almost  or  quite  cease  to  flow  in  the  winter. 
This,  coupled  with  the  fact  that  both  in  the  main  courses  run  deep  between  high 
banks,  bas  rendered  them  useless  in  the  past  for  either  irrigation  or  industrial 
purposes.  The  same  causes  have  also  rendered  the  eastern  rivers  very  unsatis- 
factory as  power-producers.  To  a  certain  extent  the  tributaries  of  the  Eomati 
have  been  used  for  power  purposes  in  the  Barberton  district,  but  with  uniformly 
unsatisfactory  results.  None  of  the  Transvaal  rivers  are  navigable  while  they  ran 
in  the  Transvaal  territory,  even  for  native  canoes* 

Alluvial  Soil. 

The  absence  of  alluvial  deposits  of  any  extent  is  one  of  the  most  remarkable 
features  common  to  all  the  rivers  of  the  country.  It  would  be  difficult,  if  possible, 
to  find  a  continuous  alluvial  fiat  of  say  1000  acres  in  extent  in  any  of  the  valleys 
of  the  country,  and  flats  of  alluvium  even  of  more  than  60  acres  are  most 
uncommon.  Everywhere  the  soil  seems  made  of  rock  decomposed  in  situ.  All 
the  rivers,  even  in  the  low  country,  run  on  rock  bottoms,  and  the  country  rock 
outcrops  everywhere. 

Geologists  have  noted  that  the  main  features  of  the  Transvaal  landscapes  were 
eroded  in  precarboniferous  days  before  the  laying  down  of  the  South  Airican 
boulder  clay  or  Dwyka  conglomerate.  I  think  that  contention  can  easily  be  proved, 
and,  moreover,  this  absence  of  alluvium  and  other  evidence  incline  me  to  believe 
that  very  little  of  the  denudation  that  we  see  has  been  done  in  recent  geological 
times.  Over  the  whole  eastern  low  veld  a  recent  gravel  wash  is  spread  over  the 
tops  of  the  rises.  In  the  Western  Transvaal,  the  Orange  Biver  Colony,  and 
Becbuanaland,  similar  gravel  beds  occur  high  up  on  the  rises  and  kopjes.  In  the 
bushveld  north  of  Pretoria  is  a  long  line  of  deposits  of  calcareous  tufin  over 
100  miles  long. 

These  facts  would  appear  to  indicate  that  this  country  had  been  submerged  in 
recent  geological  times,  and  if- bo,  the  absence  of  alluvium  and  the  fact  that  the  pans 
have  not  yet  been  filled  up  by  the  denudation  of  their  sides,  might  be  accounted 
for.  This  absence  of  alluvium  has  two  important  results.  In  the  first  place,  there 
are  no  great  alluvial  flats  where  irrigation  on  a  large  scale  might  encourage  an 
agricultural  population  to  settle.  In  the  second  place,  though  the  gold  mines  of 
Barberton  and  the  low  country  were  probably  as  rich  on  the  surface  as  any  in  the 
World,  no  considerable  alluvial  goldfields  have  been  found  attached  to  them.  Nor 
is  it  probable  that  any  will  be  found,  for  there  are  no  great  deposits  of  derived 
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alluTiTim  where  only  large  qnantities  of  alluvial  gold  could  be  expected.  The 
surfiMse  soil  often  contains  nuggets  and  gold  dust,  but  this  appears  due  to  the 
decompoeidon  in  situ  of  gold-bearing  schists. 

Spbikos. 

The  last  feature  of  the  Transvaal  to  which  I  wish  to  attract  attention  is  one  of 
vital  interest  to  the  very  existence  of  the  country.  I  allude  to  the  water-springs 
and  fountuns,  and  to  the  evidence  that  one  constantly  hears  and  sees  that  the 
supply  from  these  has  steadily  diminished  since  the  white  man  first  settled  in  the 
country,  and  appears  to  be  still  diminishing. 

In  a  country  such  as  the  Transvaal,  where  systematic  scientific  observations 
have  only  just  begim  to  be  recorded,  it  is  impossible  to  prove  this  dryiog-up  of  the 
country  by  figures.  But  there  is  abundant  evidence,  both  human  and  natural,  that 
some  such  change  is  in  progress,  and  my  own  experience  bears  out  the  evidence 
From  Tali  to  Yolkrust,  and  from  Mafeking  to  Komati  Poort,  every  old  inhabitant 
of  the  rural  districts  can  point  out  springs  that  have  dried  up,  creeks  that  have 
ceased  to  run,  and  pans  where  the  water  has  either  receded  considerably  or 
entirely  disappeared. 

The  common  belief  to  which  I  incline  If,  not  that  the  rainfall  has  diminished, 
but  that,  owing  to  the  universal  practice  introduced  by  the  white  man  of  burning 
off  all  the  old  grass  every  winter,  the  ground  becomes  hard-baked,  and  that  the 
rain-water,  instead  of  soaking  in  and  strengthening  the  springs,  runs  directly  cff 
the  surface  and  away  down  to  the  rivers. 

In  a  general  paper  such  as  this  it  is,  of  course,  impossible  to  go  thoroughly  into 
any  such  subject  as  this,  however  important  it  may  be ;  but  I  mention  it  in 
the  hopes  that  attention  and  inquiry  may  be  directed  to  an  apparent  natural  change 
which,  if  true,  threatens  the  whole  existence  of  the  country  and  its  inhabitants. 
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By  Rear-Admiral  A.  MOSTYN  FIELD,  F.R.S.,  Hydrographer. 

Under  the  orders  of  the  Lords  Commissioners  of  the  Admiralty,  eight  of  His 
Majesty's  vessels,  with  three  small  hired  vessels,  manned  by  an  aggregate  of  80 
officers  and  747  men,  have  been  employed  on  hydrographical  surveys  on  various 
stations  at  home  and  abroad. 

A  naval  officer,  assisted  by  officers  of  the  Royal  Naval  Marine,  has  also  been 
employed,  with  the  sanction  of  the  Admiralty,  under  the  Indian  Government,  in 
charge  of  the  surveys  in  Indian  waters. 

A  detailed  report  of  tbe  labours  performed  by  each  surveying  ship  has  been 
prepared,  and,  in  accordance  with  custom,  has  been  presented  to  Parliament.  The 
following  is  a  brief  summary : — 

Notwithstanding  the  progress  of  hydrography,  and  the  constant  employment  of 
our  own  and  foreign  surveyiog  vessels  in  many  parts  of  the  world,  the  requirements 
of  navigation  increase  more  rapidly  than  the  advance  of  surveys.  During  the  year 
1905  no  less  than  522  rocks  and  shoals  which  were  dangerous  to  navigation  were 
rqK>rted  and  notified  to  the  public  through  Notices  to  Mariners;  1129  miles  of 
ooaat-line  have  been  charted,  and  an  area  of  4295  square  miles  has  been  sounded. 

On  the  East  Coast  of  England^  various  re-examinations  of  the  Thames  estuary 
were  carried  out.  Considerable  chaoges  were  found  to  have  taken  place.  Some 
work  was  also  done  at  Harwich  and  Lowestoft. 
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On  the  SotUh  Cocut  of  England,  at  Portsmoutb,  the  outer  har  was  resounded, 
and  areas  used  for  spoil  deposit  by  dredgers  were  examined.  The  resurrey  of  Tor 
bay  was  completed.  At  Plymouth,  the  dredged  area  above  the  Royal  Albert 
bridge  was  resounded,  and  Asia  pass  was  examined. 

On  the  West  Coast  of  England,  Fishguard  bay  was  resurveyed. 

On  the  West  Coast  of  Scotland,  the  resurvey  of  the  Sound  of  Mull  was  resumed 
and  completed  from  a  mile  east  of  Lismore  lighthouse  to  Ru  Peonygown.  The 
north-western  portion  of  the  sound  and  Tobermory  harbour  were  triangulated  and 
plotted  ready  for  sounding  next  season. 

Loch  Eishom  with  its  approaches  to  Loch  Carron,  Broadford  bay,  and  Loch 
Dun  vegan  were  resurveyed. 

In  the  Orkney  islands,  Pierowall  road  in  Westray  and  Hoy  sound  were  re- 
surveyed. 

On  the  Newfoundland  coast,  a  further  search  was  made  for  the  reported  bank 
off  the  Burgeo  islands,  but  no  indications  of  shoal  water  were  found.  The  survey 
of  the  Bay  of  Exploits  was  resumed.  An  investigation  was  made  of  a  reported 
magnetic  disturbance  off  Flowers  ledge  in  the  Straits  of  Belleisle ;  no  evidence  of 
such  disturbance  was  found,  but  the  Flowers  lighthouse  was  found  to  be  wrongly 
charted. 

On  the  West  Coast  of  Africa,  the  Liberian  coast  from  Manna  river  to  Monrovia 
bay  was  resurveyed,  plans  being  made  of  Cape  Mount  and  Monrovia  bays. 

A  reported  shoal  of  6  fathoms,  27  miles  north  of  Cape  Barbas,  was  unsuccessfully 
Eearched  for,  75  square  miles  being  sounded  over  without  any  indication.  A 
further  attempt  is  being  made  to  determine  with  more  certainty  than  on  the 
previous  examination  in  1871  the  relative  volumes  of  water  pouring  in  and  out 
of  the  Straits  of  Gibraltar  at  any  one  time  and  also  at  dififerent  depths.  With 
this  in  view,  the  Goldfinch  spent  a  month  sounding  in  the  straits  and  selecting  the 
most  suitable  spots  for  making  observations.    The  work  is  n3t  yet  complete. 

In  British  Columbian  waters,  the  work  for  the  season  was  arranged  in  such  a 
manner  as  to  connect  together  all  previous  surveys  of  the  Egeria  in  the  archipelago 
lying  between  the  east  coast  of  Vancouver  island  and  the  Strait  of  Georgia,  the 
special  area  for  work  being  that  lying  between  Gabriola  island  and  the  boundary- 
line  between  the  United  States  and  British  Columbia  in  the  vicinity  of  Pender  and 
Stuart  islands. 

In  China,  a  survey  of  the  east  coast  of  Lantau  island,  in  the  neighbourhood  of 
Hong  Kong,  was  commenced. 

Port  Shelter,  with  the  adjacent  Rocky  harbour  at  the  entrance  to  Mirs  bay, 
was  completed,  and  a  survey  of  the  coast  from  Lama  islands  to  the  Brothers 
commenced. 

In  Borneo,  Kimanis  bay  was  surveyed.  The  coast  survey  was  carried  from 
Labuan  northward  to  Dukan  point.  On  the  east  coast  of  Borneo,  a  reported  shoal 
in  Sibuku  bay  was  successfully  searched  for  and  charted. 

In  New  Zealand,  a  portion  of  Hauraki  gulf  was  resurveyed. 

In  Australia,  the  survey  of  the  inner  route  on  the  Queensland  coast  was  carried 
from  Pickersgill  reef  to  Snapper  island.  Several  fresh  offlying  dangers  on  the 
inner  edge  of  the  Barrier  reef  were  found,  but  none  near  the  usual  track  of  vessels. 

In  the  Red  sea,  the  approaches  to  Mersa  Sheikh  el  Barghut  (Port  Sudan)  were 
surveyed.  This  place  is  the  terminus  of  the  recently  opened  Atbara-Red  sea 
railway. 

In  the  Indian  ocean,  Messrs.  J.  Stanley  Gardiner  and  C.  Forster  Cooper  were 
embarked  in  H.M.S.  Seahrk,  on  May  9,  for  the  purpose  of  making  a  scientific 
exploration  of  various  coral  islands  and  submarine  banks  included  in  the  area 
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between  the  Ohagos  tfchipelago,  Mauritius,  Madagascar,  and  the  Seychelles  group. 
The  Toyage  lasted  nearly  six  months,  during  which  time  dredgiug,  sounding, 
magnetic  obseryations,  and  other  scientific  and  hydrographical  work,  were  carried 
on  uninterruptedly.  Messrs.  Stanley  Gardiner  and  Forster  Cooper  disembarked 
at  the  Seychelles  on  October  21. 

On  the  Ceylon  coastj  a  survey  of  the  approaches  to  Colombo  was  commenced. 

The  Indian  Government  conducted  surveys  of  Eoweit  in  the  Persian  gulf,  and 
in  the  Andaman  islands  of  Stewart  sound ;  also  the  west  coast  of  Middle  Andaman 
island,  lying  between  North  Passage  island  and  Rougat  bay. 

During  the  year  the  Hydrograpbic  Department  has  published  110  new  charts 
and  plans,  and  36  plates  have  been  improved  by  the  addition  of  43  new  plans, 
while  5320  corrections  have  been  made  to  the  chart  plates.  The  number  of  charts 
printed  for  the  requirements  of  the  Royal  Navy,  for  Government  Departments, 
and  to  meet  the  demand  of  the  general  public,  has,  during  the  year,  amounted 
to  689,930. 
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The  Far  East  in  1905. 

**The  Re-shaping  of  the  Far  East.*'    By  B.  L.  Putnam  Weale.    London:  Maomillan, 

1905.    Two  vols.,  pp.  XV.,  548 ;  x.,  535.     With  a  Map, 

Hn  previous  book, '  Mauchu  and  Muscovite,'  compels  the  reader  to  defer  to  Mr. 
Putnam  Weale  as  an  authority  on  Far  Eastern  questions.  The  present  large 
work  is  of  peculiar  interest  as  containing  a  very  close  study  of  political  situations 
and  questions  written  with  a  mind  unaffected  by  the  actual  signature  of  peace 
between  Japan  and  Russia,  for  it  dates  from  the  period  of  the  war  itself.  As 
a  consequence,  in  the  political  chapters  which  occupy  part  of  the  first  and 
the  whole  of  the  second  volume,  one  obtains  such  interesting  analyses  as  the 
probable  course  of  events  if  the  war  should  be  carried  to  the  point  of  exhaustion, 
baaed  on  developments  up  to  a  certain  point  in  the  war  itself.  It  is  unnecessary 
to  go  more  deeply  here  into  these  chapters ;  it  is  sufficient  to  remark  that  the  book, 
from  this  point  of  view,  is  valuable,  not  only  as  an  expert  expression  of  opinion, 
but  as  a  history  of  events  which  preceded  the  war,  for  there  are  both  an 
introductory  historical  chapter  and  a  number  of  appendices  giving  texts  of 
treaties,  conventions,  and  so  forth,  of  the  decade  before  the  publication  of  the 
book.  The  outstanding  chapters  of  the  first  volume  furnish  a  description  of  some 
of  the  author^s  journeys  in  the  Far  East.  It  is  a  matter  of  opinion  whether  the 
association  between  these  two  sections  of  the  work  is  entirely  happy.  The 
introduction  of  the  reader  into  the  proper  atmosphere  of  the  subject  is  the  purpose 
of  this  narrative,  which  is  perhap?,  however,  barely  sufficient  in  itself.  Never- 
theless, the  journeys  described  are  extensive,  and  the  narrative  full  of  interest.  A 
voyage  up  the  Yangtse,  journeys  on  the  unfinished  Hankow- Peking  railway,  the 
Q«rman  Tsingtao  railway,  and  the  Japanese  line  between  Fasan  and  Seoul,  ^iih  a 
glimpse  of  Japan  itself,  are  found  in  these  chapters  of  travel,  which  are  not 
wanting,  so  far  as  they  go,  in  the  presentation  of  the  geographical  environment  of 
political  problems  in  these  lands.  We  who  read  are  fully  impressed  with  the  vast 
wealth  of  Ghina  that  awaits  development  by  the  opening  of  communications ;  we 
Isam  such  geographical  lessons  as  that  the  Hwang-ho  sets  a  natural  boundary 
between  two  lands,  as  it  were,  of  different  characteristics,  and  we  meet,  incidentally, 

F  2 
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with  such  curious  details  as  the  author^s  observations  on  the  little  isolated  &mily  of 
Chinese  Jews  in  Eaifengfu.  As  compared,  however,  with  the  historical  introduction 
and  the  political  chapters,  the  trayel-narratives  may  appear  to  some  in  the  nature 
of  a  makeshifc  for  a  fuller  geographical  treatment  of  the  subject,  but  to  those  who 
find  this  section  sufficient,  the  entire  work  cannot  fail  to  be  deeply  interesting.  A 
large  and  good  map  satisfactorily  illustrates  the  whole. 

AFRICA. 

The  Buodbsia  Ruins. 

'  MedisBval  Rhodesia.'  By  David  Bandall-Maolver,  m.a.,  d.sc,  f.b.g.b.,  Laycook  Student 
of  Egyptology  at  Worcester  College,  Oxford.  London :  Maomillan  &  Co.  1906. 
4to,  pp.  xvi.,  106.     With  FrotUispiece  and  86  PlaUi. 

We  have  here  the  results  of  an  inquiry,  undertaken  at  the  suggestion  of  Sir 
Lewis  Michel],  and  in  connection  with  the  African  visit  of  the  British  Association 
in  1905,  into  the  age  and  purpose  of  those  stone-built  ruins  of  Bhodesia,  of  which 
the  "Great  Zimbabwe"  has  been  hitherto  the  best  known  example.  From  the 
first  regular  examination  of  these  ruins,  by  the  late  Mr.  Theodore  Bent,  in  1891, 
down  to  the  year  1905,  there  has  been,  as  is  well  known,  intermittent  controversy, 
accentuated  by  very  imperfect  knowledge  of  the  ruins  on  the  part  of  the  more 
cautious  theorists,  and  by  great  baldness  of  imagination  on  the  part  of  those  who  knew 
the  sites  most  thoroughly.  South  African  opinion  for  the  most  part  followed  the 
lead  of  Mr.  Bent,  and  attributed  the  ruins  to  Sabasan  Arabians,  or  more  specifically 
to  the  Queen  of  Sheba;  a  few  reserved  judgment  until  a  trained  excavator  should 
have  explored  the  rubbish-heaps  and  sub-soil ;  others,  and  among  them  some  who 
were  well  qualified  to  judge  of  this  point,  regarded  the  modem  Kaffir,  with  his 
peculiarly  autocratic  chieftaincy,  as  competent  to  organize  both  the  building  of  a 
Zimbabwe  and  the  working  of  '*  King  Solomon^s  mines.** 

Dr.  Bandall-Maclver  went  out  with  considerable  experience  of  the  methods  of 
modern  excavation ;  he  had  every  possible  help  from  the  Bhodesian  authorities ; 
he  covered — considering  that  he  was  necessarily  only  in  the  field  for  about  three 
months^a  great  extent  of  ground  ;  and  his  results  are  presented  in  a  form  which 
is  admirably  clear,  and  well  set  out  with  plans,  views,  and  photographs  of  charac- 
teristic objects.  The  substance  of  his  argument  has  been  stated  already  in  bis 
paper  before  the  Research  Committee  of  the  R.G.S.  in  the  last  volume  of  this 
Journal  (p.  325  ff.) ;  and  the  principal  considerations  which  have  been  urged  on 
the  other  side  reappear  in  due  order  in  the  discussion  which  followed  that  paper. 
For  his  evidence,  however,  and  for  detailed  descriptions  of  the  sites  and  the  objects 
found  on  them,  we  are  referred  to  the  book  under  review;  and  it  is  one  which 
certainly  marks  a  turning-point  in  South  African  archaeology.  It  will  be  indis- 
pensable to  students  of  Kaffir  history  and  culture,  and  no  less  to  African  ethno- 
graphers generally,  and  to  investigators  of  Arab  and  other  Semitic  enterprise  on 
the  shores  of  the  Indian  Ocean. 

On  the  main  question,  of  the  age  and  character  of  these  ruins,  Dr.  Maclver  has 
proved  his  point.  Questions  of  this  kind  are  decided,  not  by  the  quantity,  but  by 
the  quality  of  the  evidence.  To  argue  from  the  style  of  the  architecture,  the 
sculpture,  or  the  ornament  in  these  ruins  is  to  argue  in  a  circle,  and  this  is  equally 
the  case  whether  the  comparison  be  with  ancient  Egyptian  or  modem  Kaffir  art. 
It  assumes  exactly  that  which  is  to  be  proved ;  namely,  that  there  is  anything 
more  than  an  accidental  likeness  between  the  two  styles  which  are  compared.  To 
argue  from  the  assumption  that  this  or  that  people  could  (or  could  not)  desire  gold, 
or  get  it  from  the  ground,  or  lay  their  heads  together  to  build  stone  forts,  is 
equally  to  argue  from  the  conclusion  backwards ;  and  so  also  is  it  to  argue  from 
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the  depth  or  thickness  of  a  deposit,  unless  we  know  the  rate  of  deposition.  It  is 
only  on  the  occurrence,  at  a  particular  level,  of  imported  objects  of  known 
style  and  date,  as  Dr.  Maclver  realized  at  the  outset,  that  a  valid  chronological 
argument  can  be  based ;  and  he  is  therefore  greatly  to  be  congratulated  on  having 
secured,  in  so  brief  a  tour,  good  evidence  on  this  particular  point.  This  evidence 
comes  from  no  less  than  three  distinct  sites,  and  covers  a  period  extending  from 
the  end  of  the  thirteenth  to  the  seventeenth  century  a.d.  It  exists  in  the  shape 
of  fragments  of  Nankin  china  and  other  well-known  Oriental  fabrics,  and  the 
evidence  is  preserved  in  the  Buluwayo  Museum. 

This  discovery  gives  the  death-blow,  as  the  evidence  stands  at  pre£ent,  to  all 
theories,  based  on  observation  of  the  layers  of  debris  from  which  these  fragments 
came,  which  refer  those  layers  to  an  earlier  date  than  that  of  the  fragments  them- 
selves. It  supersedes  all  d  priori  arguments  from  the  appearance  of  soapstone 
beams,  carved  birds,  and  other  works  of  art ;  and  in  the  event  of  any  one  wishing 
hereafter  to  revive  any  theory  of  an  earlier  date  for  these  ruins,  it  puts  the  07ius 
probcmdi  on  him. 

In  three  points,  however — and  one  of  these  is  crucial — Dr.  Maclver's  argument 
does  not  yet  seem  quite  flawless,  and  if,  as  we  may  hope,  he  finds  some  later 
opportunity  of  revisiting  South  Africa,  he  will,  no  doubt,  not  be  long  in  setting 
them  right. 

In  examining  the  great  kitchen-midden  at  Dhlo-Dhlo,  one  could  wish  that  he 
had — to  use  his  own  words — "  observed  the  excavator's  primary  axiom,  and  dug  to 
bed-rock."  His  inference  that  "  as  no  distinction  whatsoever  could  be  observed  in 
the  character  of  the  deposits  found  in  the  several  levels  down  to  that  point,  and 
only  a  very  slight  depth  remained  below  it,  there  can  be  little  doubt  that  the 
xesults  are  representative,"  was  a  very  natural  one,  and  no  doubt  he  did  all  that 
was  poifiible  in  the  time  which  he  allowed  himself  at  Dhlo-Dhlo.  But  it  is  open 
to  the  critic  to  reply  that  it  is  precisely  the  existence,  at  Zimbabwe,  of  a  thin 
layer  of  a  different  character,  at  the  bottom  of  a  long  sequence  of  uniform  strata 
which  makes  him  qualify  his  conclusions  on  that  site  as  ho  does.  "  I  must  frankly 
confess,"  he  says  (p.  04),  "  that  I  am  unable  to  decide  whether  this  layer  is  older 
than  the  hut  foundation  or  contemporary  with  it.  On  the  one  hand,  it  might 
hare  been  deliberately  placed  there  as  a  bed  for  the  foundation ;  on  the  other,  it 
might  have  been  the  kitchen  midden  of  an  earlier  settlement."  But,  in  the  latter 
event,  to  which  settlement  do  the  stone  walls  belong  ?  There  is  no  evidence  that 
Dr.  Maclver  followed  either  stratum  further  than  up  ayainst  these  walls.  What 
if  the  lower  layer  were  subsequently  found  to  be  of  the  '*  kitchen-midden  "  type, 
and  yet  banked  up  against  the  walls,  which  he  attributes  to  the  later  stratum  ? 
The  only  possible  conclusion  would  be  that  the  walls  existed  already  when  the 
earlier  stratum  was  being  formed. 

The  same  critic  might  add  that  the  stress  which  Dr.  Maclver  lays  on  the 
practical  identity  of  modern  Kaffir  pottery  with  the  pottery  from  the  lowest  layers 
both  at  Zimbabwe  (p.  63),  and  apparently  also  at  Dhlo-Dhlo  (p.  45),  might  easily 
have  led  him  to  the  conclusion  that  culture  here  had  been  practically  stagnant ; 
and  that,  this  being  so,  the  depth  of  the  deposits  affords  practically  no  evidence  as 
to  the  age  of  its  lowest  layer,  uuless  the  rate  of  deposition  can  be  determined 
somehow  independently.  And  as  it  happens  that  he  has  omitted  to  mention  the 
depth  (either  absolute  or  relative)  at  which  he  found  his  fragments  of  sixteenth- 
century  Nankin  china  in  this  kitchen-midden,  we  are  for  the  moment  confronted 
with  an  "  unknown." 

Fortunately,  however,  the  date  of  Dhlo-Dhlo  does  not  depend  primarily  on  the 
contents  of  this  kitchec-middeo,  but  upon  Nankin  china  of  the  seventeenth 
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century,  from  below  the  cement  foundations  of  a  hut  which  is,  in  Dr.  Maclver's 
opinion  (p.  48),  '*  beyond  all  question  contemporary  with  the  first  stones  which  were 
erer  laid  at  Dhlo-DhloJ'  As  this  is  a  point  upon  which  criticism  will  certainly 
be  directed,  it  is  a  pity  that  he  has  not  given  some  indication,  in  detail,  of  the 
evidence  on  which  he  bases  this  assumption.  It  is  a  pity,  also,  that  Mr.  G.  H.  Bead, 
though  he  dates  these  fragments  of  china  ^  to  the  seyenteenth  century  without 
doubt'*  (p.  52),  has  to  add,  "  but  I  have  not  seen  the  originaL*'  Surely  this  should 
have  been  arranged. 

The  third  point  on  which  formal  doubt  might  arise  is  in  the  case  of  "  enclosure 
15  "  at  Zimbabwe,  where  the  '*  mediflQval  Arab  glass  and  Nankin  china  *'  (p.  63)  were 
not  found  by  Dr.  Maclver  himself,  but  by  a  previous  excavator,  Mr.  B.  N.  HalL 
Exactly  where  it  was  found  is  not  stated ;  but  in  any  case  it  was  apparently  not, 
as  at  Dhlo-Dhlo,  heiow  the  cement  floor,  but  in  the  cement  mass  which  stands  upon 
that  floor.  It  is  quite  true  that  the  kind  of  pottery  which  Mr.  Hall  "calls 
Makalanga,  and  which  is,  in  fact,  exactly  like  modem  EafiSr  pottery,"  was  found 
below  the  cement  floor,  in  the  lowest  layer  which  contained  any  artefacts  at  all. 
But  (1)  the  likeness  of  "  Makalanga  "  to  *'  Kaffir  '*  pottery  only  proves  anything  as 
to  relative  age,  if  we  know  the  rate  at  which  culture  was  changing  in  the  interval ; 
(2)  at  Zimbabwe,  e^  hypothesis  culture  was  not  changing,  for  the  fabrics  are  "  exactly 
like;"  and  (3)  even  supposing  slight  changes  were  discernible,  the  objects  in 
question  occur  lower  down  in  the  series  than  the  lowest  possible  level  of  the 
Nankin  china,  and  consequently  are  not  dateable  by  it.  Once  realize  these  three 
qualifications,  and  the  value  of  the  Zimbabwe  evidence  becomes  appreciably  less. 

These,  however,  are  merely  formal  defects  in  an  argument  which  is  practically 
conclusive.  There  can  be  very  little  doubt,  after  Dr.  Maclver's  work,  that  the 
Bhodesian  ruins  are  of  latish  medisQval  date ;  and  that  consequently  the  Portuguese 
records  are  good  evidence  as  to  their  probable  makerp,  as  they  are  in  any  case  for 
some  of  their  earlier  (if  not  for  their  first)  inhabitants.  This  granted,  the 
Portuguese  records  tell  their  own  story  of  gold-working  Kaffirs  living  in  walled 
towns  and  trading  with  the  Europeans  from  the  coast,  but  otherwise  undififerentiated 
from  other  South  African  peoples. 

It  is  probably  only  a  slip  of  the  pen  which  makes  Dr.  Maclver  say  on  p.  64 
that  "it  was  the  same  race  which  deposited  the  rubbish  and  which  built  the 
hut  above  it,  for  precisely  the  same  objects  are  found  within  both."  If  this 
were  so,  the  similarity  between  these  objects  and  modem  Kaffir  objects  would 
prove  identity  of  race  between  the  modem  Kaffir  and  the  builders  of  Zimbabwe ; 
yet  part  of  Dr.  MacIver^s  theory  is  (p.  58)  that  some  one  of  those  "  terrible  waves 
of  devastating  conquerors  which  have  swept  over  South  Africa  periodically,  as 
long  as  we  have  any  knowledge  of  its  history,  may  have  blotted  the  inhabitants 
ofif  the  face  of  the  earth  and  left  the  city  to  fall  into  ruins;"  and  he  gives 
historical  instances  of  such  raids  in  1570  and  1602  (pp.  102>3).  Clearly,  what 
he  means  is  not  "  the  same  race,"  but  "  a  people  of  identical  ctUturey 

One  final  cavil.  The  descriptions  of  the  excavations  would  have  been  easier  to 
follow  if  the  exact  sites  and  extent  of  the  trenches  had  been  shown  on  the  plans. 

J.  L.  M. 

HISTORICAL  GEOGRAPHY. 

History  of  GARTOQRApnv. 

*  Die  Reformation  der  Kartographie  um  1700.*    Von  Christian  Sandler.    With  Atlas  of 
facsimile  Maps.    Munich  and  Berlin :  B.  Oldenbourg.    1905. 

No  i)oriod  could  be  named  more  important  for  the  history  of  cartography  than 
that  which  formed  the   borderland    between    the  seventeenth  and  eighteenth 
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ottiiuries.  Prior  to  the  elaboration  of  accurate  methods  for  the  astronomical 
determination  of  longitudes,  the  maps  of  even  the  most  carefol  workers  could 
stand  on  no  certain  basis,  and  we  find  enormous  discrepancies  in  the  positions 
assigned  even  to  the  most  important  places,  in  those  of  the  seventeenth  century. 
Dr.  Sandler  has  done  good  service  in  tracing  the  progress  of  reform,  which  began 
in  the  early  part  of  that  century,  but  reached  its  culmination  only  with  the  advent 
of  the  eighteenth.  The  part  played  by  Delisle  in  this  reform,  towards  which  the 
whole  study  works  up,  is  matter  of  general  knowledge,  though  the  services 
rend#ed  by  him»  as  compared  with  those  of  his  successor  D'Anville,  have  not 
always  met  with  quite  the  recognition  they  deserve.  But  by  going  back  to  the  first 
beginnings  of  the  movement,  and  assigniog  to  each  actor  his  proper  place  in  the 
complete  performance,  the  author  has  treated  the  subject  in  a  far  more  instructive 
manner  than  could  have  been  the  case  had  he  began  and  ended  with  the  labours  of 
any  one  man. 

The  maps  of  the  sixteenth  and  early  seventeenth  centuries  were  all  alike 
•eiiously  at  fault  in  the  undue  extension,  in  longitude,  of  the  old  world,  and 
especially  the  Mediterranean.  And  though  the  experience  of  sailors  had  loug 
suggested  that  this  was  the  case,  the  map-makers,  as  distinct  from  the  compilers 
of  hydrographical  charts,  held  fast,  with  few  exceptions,  to  their  stereotyped  ideas. 
With  the  continued  advance  of  astronomical  science,  the  basis  of  reform  was  in 
time  supplied,  but  even  before  the  tables  of  Gassini  had  provided  the  means  of 
determining  longitude  by  observations  of  Jupiter^s  satellites,  attempts  had  been 
made  to  evolve  some  sort  of  order  out  of  the  existing  chaos.  The  tables  of 
positions  industriously  collected  by  men  like  Kepler,  Yarenius,  and  Riccioli  show 
considerable  improvement.  Thus  apart  from  Constantinople,  the  longitudes 
assigned  by  Kepler  to  European  places  only  once  show  an  error  of  more  than  1^. 
The  map  issued  in  1630  under  his  auspices  with  the  aid  of  his  friend  Eckebrecht 
('  Remarkable  Maps :  *  F.  Muller,  Amsterdam,  Part  2,  No.  8)  is  noteworthy  for 
its  comparative  accuracy  as  regards  longitude,  though  this  merit  has  not.  Dr. 
Sandler  points  out,  been  sufficiently  recognized.  When  once  the  tables  of  Gassini 
(1668)  had  supplied  the  needed  facilitiee,  further  progress  was  assured,  and  that 
France,  now  at  the  height  of  her  political  power,  took  the  lead  in  the  reform, 
is  an  instance  out  of  many  of  the  impetus  given  to  geography  and  allied  studies  by 
political  conquests. 

The  new  data  obtained  through  the  labours  of  the  French  academicians — 
Gassini,  Picard,  De  la  Hire,  and  others — were  at  first  incidental  to  more  strictly 
astronomical  work,  but  reliable  longitudes  were  gradually  accumulated,  while 
the  surveys  for  the  new  map  of  France  led  to  progress  on  geographical  lines.  The 
expedition  for  the  determination  of  the  longitude  of  Cape  Verde  in  1682  was  the 
first  undertaken  by  the  academy  for  purely  geographical  purposes.  The  work  of 
the  Jesuits  also  helped,  and  the  Coimaissance  des  Temjps  could  report  in  1691  that 
109  fixed  positions  were  available.  The  first  modern  map,  that  of  1682,  was 
constructed  on  the^principle  of  reducing  all  the  old  longitudinal  distances  in  the 
proportion  deduced  from  such  newly  fixed  points,  and  the  result  was  on  the  whole 
satisfactory.  Only  twice  more,  before  Delisle,  was  any  practical  attempt  made  to 
utilise  the  new  material — in  the  '  Neptune  Fran9oi8,*  and  in  the  maps  of  Nicolas  de 
Fer — ^in  the  latter  case  with  but  slight  success. 

The  last  part  of  the  memoir  puts  forward  iu  clear  relief  the  achievements  of 
Delisle,  who  was  able  before  his  death  to  complete  the  task  he  had  set  himself  in 
beginning  his  labours*  Dr.  Sandler  discusses  his  methods  and  shows  how  they 
bore  fruit  in  the  accuracy  of  his  results.  The  accompanying  portfolio  of  repro- 
ductions  supplies  an  excellent  means  of  testing  the  latter,  the  true  outlines  of 
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the  oontinents  being  shown  above  the  facsimiles  on  transparent  paper.  Dr. 
Sandler  shows  throughout  a  full  knowledge  of  his  subject,  and  is  to  be  congratulated 
on  the  achieyement  of  an  excellent  piece  of  historical  work. 


THE  MONTHLY  RECORD. 

EUROPE.  • 

The  Eruption  of  VesuviUB.— Among  the  earliest  scientists  to  visit  Vesuvius 
after  the  late  eruption  was  Dr.  Yenturino  Sabatioi,  of  the  Reale  Gomitato  geolo- 
gico  d'ltalia,  from  whose  report  the  following  authentic  description  of  the  outburst 
and  its  results,  sent  to  us  by  Dr.  Peucker  of  Vienna,  has  been  taken.  The 
eruption  brought  to  a  close  a  phase  in  the  activity  of  the  volcano  which  had  lasted 
thirty  years,  during  which  period  the  crater  formed  in  1872  became  gradually 
filled  by  the  quiet  welling  up  of  lava  in  the  interior,  only  a  few  of  the  eruptions 
making  their  efifects  visible  externally,  though  in  course  of  time  the  piling  up  of 
material  changed  the  profile  of  the  summit  considerably.  Between  5  and  6  a.m. 
on  April  4  a  fissure  opened  on  the  south-eastern  side  of  the  cone  at  an  altitude 
of  3600  feet,  an  avalanche  of  blocks  of  all  dimensions  destroying  the  Albergo 
Fiorensa^  while  a  narrow  stream  of  lava  fiowed  down  a  gully  of  the  mountain-side. 
At  3  p.m.  the  small  lateral  cone  fell  in,  and  a  dense  column  of  smoke  rose  above 
the  crater,  black  ashes  falling  at  Naples  in  the  evening.  On  April  5  a  second 
fissure  opened  at  a  lower  level,  and  a  lava-stream  fiowed  2^  miles  to  within  some 
500  yards  of  Bosco  Trecase.  On  the  6th  a  still  more  copious  stream  poured  forth, 
and  by  midday  of  the  7th  had  approached  to  about  500  yards  from  Torre  Annun- 
ziata.  By  the  evening  the  main  crater  began  to  hurl  out  huge  white-hot  blocks, 
with  the  accompaniment  of  loud  detonations  and  flashes  of  light,  while  at  the 
same  time  a  rain  of  lapilli  and  ashes  began  the  destruction  of  Ottajano  and  San 
Guiseppe.  Earthquake  shocks  were  felt  at  Naples  and  elsewhere.  On  the  8th 
the  ashes,  which  continued  to  fall  in  great  quantities,  were  reddish-grey,  instead 
of  black  as  at  first,  and  were  sometimes  so  dense  as  to  form  a  dark  pall,  rendering 
artificial  light  necessary  in  the  daytime.  This  cloud  extended  to  a  distance  of 
100  miles,  while  a  fall  of  ashes  took  place  at  Venice,  Paris,  etc.  A  rough  calcu- 
lation places  the  total  amount  of  ashes  and  lapilli  which  fell  at  85  million  cubic 
metres,  the  place  most  damaged  being  Ottajano.  The  lava-streams  occupied  a 
sector  of  30^,  and  evidently  had  their  source  at  various  points  of  the  crater.  The 
three  principal  ones  reached  a  height  of  10  to  12  feet,  and  in  places  double  this 
amount.  This  lava  was  very  rapidly  disintegrated,  probably  because  it  was  formed 
of  a  chaotic  mixture  of  irregular  blocks  and  fragments.  As  regards  the  more 
general  results,  Dr.  Sabatini  points  out  that,  while  lesser  outbreaks  increase  the 
height  of  the  volcano,  a  catastrophe  like  that  of  April  last  tends  to  lower  it. 
Whatever  may  have  been  the  case  in  79  a.d.,  we  know  that  this  was  the  result 
in  1631  and  1794,  when  the  cone  appeared  after  the  eruptions  as  if  truncated. 
Similarly,  the  pointed  profile  of  March  last  exists  no  longer,  and  the  present  height 
seems  b^ow  that  of  the  crater  of  1872,  though  the  reduction  does  not  probably 
exceed  330  feet  Besides  this,  the  whole  form  and  composition  of  the  surface 
of  the  mountain  have  been  changed,  the  old  fissures  having  disappeared,  whole 
sections  of  the  crater  wall  fallen  in,  and  the  whole  surface  having  been  covered 
with  a  thick  layer  of  ashes.  These  still  retained  a  high  temperature  on  April  14, 
and,  owing  to  their  loose  nature,  were  constantly  slipping  downhill  or  being  raised 
into  the  air  by  the  wind.    Except  at  the  time  of  the  most  violent  outbursts,  the 
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■moke  ro0e  quietly  from  three  fissures  in  three  unbroken  columns,  accompanied 
hy  puffs  of  smoke  much  resembling  balls  of  cot  ion- wool.  Owing  to  their  great 
density,  these  rapidly  fall  to  the  ground,  and  as  the  density  and  weight  increase, 
giye  rise  to  the  avalanches  of  hot  ashes  which  have  been  frequently  reported,  and 
of  which  the  occurrence  is  now  definitely  established.  They  are  really  nothing 
bat  the  so-oalled  "glowing  clouds"  of  very  restricted  mobility,  and  the  pheno- 
menon (as  had  been  thought  by  Profl  Lacroix  from  his  observations  of  Mont 
Pel^)  may  occur  whenever  the  necessary  conditions  are  present,  and  may  occa- 
sionally lead  to  destructive  results.  These  emissions  may  accoimt  in  part  for  the 
high  temperature  retained  by  the  ashes,  which  seems  due  also  to  emissions  of 
steam  at  certain  spots.  The  emission  of  nitrogen  or  other  poisonous  gas  seems 
to  have  been  quite  an  exceptional  occurrence.  Although  the  accounts  of  destruc- 
tion were  in  many  cases  exaggerated.  Dr.  Sabatini  considers  that  the  damage  may 
be  reckoned  at  certainly  over  a  million  pounds  sterling. 

Olaoial  Traoes  in  the  Steiner  Alps.— With  a  view  to  the  discovery  of  traces 

of  glaciers  in  the  Ice  age,  Dr.  Roman  Lucerna  has  subjected  the  interesting  group 
of  the  Steiner  Alps  to  a  searching  investigation.  The  results  are  published  in  the 
Oeogr.  Jdhresbericht  aus  Osterrekh,  which,  after  an  interruption  of  several  yearp, 
now  appears  in  its  fourth  year,  in  conjunction  with  the  Bericht  des  Vereines 
dtr  Oeographen  a.d.  Universitat  Wieii  (Vienna,  1906),  imder  the  editorship 
of  Privat-dozents  Dr.  Alfred  Grund  and  Dr.  Fritz  Machacek.  The  group  arises 
on  the  frontier  of  the  three  Austrian  crownlands,  Stciermark,  Carinthia,  and 
Sjrain,  and  rounds  off  the  southern  calcareous  Alps  in  the  east.  In  Penck  and 
Brftckner'd  great  work, ''  Die  Alpen  im  Eiszeitalter,"  it  is  omitted.  For  the  present 
only  traces  of  the  most  recent  of  the  four  Ice  ages  of  the  Alps  brought  to  light 
by  Penck,  the  so-called  "  Wiirmeiszeit,"  could  be  demonstrated  with  certainty. 
There  is,  however,  no  doubt  that  the  character  of  the  glaciation  of  the  Steiner 
Alps  in  the  Ice  age  is  throughout  causally  connected  with  that  of  the  other 
Eastern  Alps.  Of  peculiar  interest  is  the  demonstration  that  the  marked  local 
glaoiatiou  of  the  group  has  kept  altogether  apart  from  the  glacier  system  of  the 
other  Alps.  In  the  Ice  age  the  Steiner  Alps,  with  their  glaoiatiou,  formed  an 
advanced  post  over  against  the  ice-free  land  in  the  east  and  south.  Of  the  fifteen 
glaciers  which,  during  the  younger  Ice  age,  descended  the  four  principal  valleys 
of  the  group,  two  were  great  composite  ice-flows.  These,  during  the  period  of 
retreat,  resolved  themselves  into  different  smaller  glaciers.  Finally,  there  were 
(mly  cirque-glaciers,  as  to-day  there  are  only  snow-beds,  lasting  through  the 
summer. 

Besolts  of  the  Oerman  Census. — The  results  of  the  German  census,  which 
was  taken  on  December  1  last,  represent  the  total  population  of  the  home  empire 
ss  60,605,183  persons,  an  increase  of  over  47  per  cent,  since  1871,  and  of  7*52 
per  cent,  since  the  census  of  1900.  A  study  of  the  distribution  of  the  increase 
among  the  various  parts  of  the  empire  shows  that  Prussia,  with  nearly  two-thirds 
(37,278,820)  of  the  total  population,  has  grown  at  a  greater  rate  than  the  rest  of 
Germany,  the  increase  in  the  number  of  its  inhabitants  during  the  past  fi?e  years 
being  8*14  per  cent.  Growth  has  been  most  rapid  in  the  three  western  provinces 
in  the  valley  of  the  middle  Rhine— Westphalia  (13*50  per  cent.),  Rhineland 
(11*74  per  cent.),  and  Hesse-Nassau  (9*07  per  cent.) — which,  with  an  area  of 
less  than  one-fifth  of  that  of  Prussia,  contains  nearly  one-third  (12,124,052)  of  its 
population.  In  the  county  (Regierungs-Bezirke)  of  Potsdam  there  has  been  an 
exoeptionally  rapid  increase  in  the  population,  the  number  of  inhabitants  being 
returned  as  2,327,853,  or  20*66  per  cent,  more  than  in  1900.  The  city  of  Berl'm, 
the  population  of  whioh  is  enumerated  separately,  had  last  December  2,040,222 
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inhabitante,  an  increase  of  8*01  per  cent.  In  no  province  or  county  of  Pruflsia  was 
there  a  decline  in  the  population  during  the  inter-censal  period,  but  the  growth 
in  the  eastern  provinces,  occupying  the  sandy  North  German  plain,  was  below  both 
the  average  for  Prussia  and  the  average  for  the  German  Empire.  In  the  province 
of  East  Prussia  the  rate  of  increase  was  only  1*46  per  cent,  (in  the  previous  five 
years,  however,  a  decline  had  been  registered) ;  in  the  province  of  West  Prussia 
it  was  5*01  per  cent.,  in  the  county  of  Frankfurt  (Brandenburg)  1*93  per  cent.,  in 
the  province  of  Pomerania  3*02  per  cent.,  and  in  Posen,  Silesia,  and  Prussian 
Saxony  between  5  and  6  per  cent.  In  Hanover  the  rate  of  increase  rose  again  to 
6*52  per  cent.,  while  in  German  Jutland  (Schleswig-Holstein)  it  exceeded  the 
average,  being  8*38  per  cent.  Outside  of  Prussia  the  population  of  the  two  great 
southern  kingdoms,  Bavaria  and  Wurtemburg,  comprising  much  of  the  south- 
western highlands  as  well  as  the  alpine  foreland  of  Germany,  rose  by  5*45  and 
6*03  per  cent,  respectively,  and  amounted  last  December  to  8,813,154,  while  the 
already  densely  populated  kingdom  of  Saxony,  with  4,502,350  inhabitants,  had 
increased  its  population  by  7*14  per  cent.  In  the  Grand  Duchy  of  Baden 
(2,009,320  inhabitants),  bordering  the  right  bank  of  the  upper  Bhine,  the  rate 
of  increase  was  precisely  that  of  the  German  Empire — 7*52  per  cent,  while  in 
Hesse  and  Oldenburg  it  reached  8*14  and  9*77  per  cent,  respectively,  furnishing 
another  instance  of  the  rapidity  with  which  the  population  is  increasing  in  western 
and  north-western  (Germany.  Among  the  small  states  bunched  together  in  the 
highlands  of  Central  Germany,  the  rate  of  increase  was  comparatively  small — 
mostly  3,  4,  and  5  per  cent.  It  is  noticeable  that  in  Alsace-Lorraine,  the  popula- 
tion of  which  declined  from  1871  to  1885,  there  has  been  since  the  latter  date 
a  progressive  increase  in  population,  the  percentage  of  growth  during  the  past  five 
years  being  5*53  and  the  actual  population  last  December  1,814,626,  or  265,000 
more  than  in  1871.  The  continued  tendency  of  population  to  accumulate  in 
large  cities  is  illustrated  by  the  returns  for  the  Hanse  towns,  the  increase  in  the 
case  of  Hamburg  (free  city  and  state)  being  13*89  per  cent.,  in  the  case  of 
Bremen  17*14  per  cent.,  and  in  the  case  of  Liibeck  9*38  per  cent.  The  male 
population  of  Germany  (29,868,096)  is  still  slightly  less  than  the  female  popula- 
lation  (30,737,087) ;  but,  taking  the  empire  as  a  whole,  the  proportional  increase 
in  the  former  (7*68  per  cent.)  has  been  slightly  in  excess  of  the  increase  in  the 
latter  (7*36  per  cent.). 

The  Topography  of  Hnmantia. — ^A  careful  investigation  of  the  topography 
of  Numantia  has  lately  been  carried  out  by  Prof.  Adolf  Schulten,  who  publishes 
the  results  in  the  Transadions  of  the  Royal  Scientific  Society  of  Oottingen  (vol.  8, 
No.  4,  New  Series,  philologico-historical  class).  The  memoir,  which  fills  112 
quarto  pages,  reconstructs  in  large  measure  the  Iberian  Numantia,  its  buttresses, 
cofiferwork  walls,  fortifications,  site  of  town,  population,  temple,  wells,  coins, 
handmills,  etc.  It  also  restores  in  great  part  the  topography  of  the  famous  siege 
circumvallation  of  town,  camps,  strongholds,  curtains,  wall,  moat,  signal  towers, 
etc.  These  points  are  brought  home  by  three  maps  and  eleven  plans.  So 
much  having  been  accomplished,  the  Academia  de  Historia  will,  Prof.  Schulten 
hopes,  complete  the  excavations  they  began  in  1861,  and  so  contribute  to  the 
elucidation  of  Iberian  antiquity  and  of  Roman  warfare  in  the  time  of  Scipio  and 
Polybius,  doing  for  Numantia  what  Napoleon  IIL  did  for  Alesia.  The  name  of 
Numantia  the  author  traces  through  Roman,  mediseval,  and  later  literature,  showing 
how  in  the  progress  of  the  centuries  the  views  about  the  famous  city  underwent 
modification  and  correction.  The  first  serious  endeavour,  however,  to  fix  its  topo- 
graphy was  made  by  Edoardo  Saavedra.  While  in  the  province  of  Soria,  super- 
intending the  building  of  roads  and  exploring  the  Roman  roads,  he,  in  1853,  made 
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the  first  methodic  excayatioQs,  but,  from  want  of  funds,  confined  to  the  immediate 
enTironment.  His  treatise  of  1861  induced  the  Aoademia  to  extend  the  excavations. 
The  oommission  entrusted  with  the  conduct  of  the  undertaking  concludes  its  report 
with,  '<  que  sin  interupcion  se  continuen  loe  trabajos  emprendidos  en  el  Cerro  de 
Garray."  In  1886  there  was  in  Soria  a  great  commemoration  festival,  and  the  hill 
of  Nnmantia  was  bought  in  order  to  rescue  the  remains  of  the  historic  town  from 
the  peasants  of  Garray.  The  peasants  all  the  same  continue  to  turn  to  account,  as 
a  stone  quarry,  the  city  hallowed  by  great  memories  and  sung  by  national  poets. 
To  Prof.  Schulten  has  been  reserved  the  merit  of  rescuing  for  the  world  the 
geography  of  a  great  historic  action. 

ASIA. 

Bnsnan  Olaoien. — M.  J.  Shokalski  has  collected  notes  on  glaciers  within 
the  Bussian  Empire  made  by  travellers  during  the  years  1902  and  1903,  and  has 
published  them  in  the  Izvestiya  of  the  Russian  Geog.  Soc.,  vol.  40,  No.  4.  The 
glaciers  of  the  Caucasus,  the  Tian-shan,  of  Munku-Sardik,  and  the  Ala-tans  have 
been  investigated,  and  several  new  discoveries  are  recorded.  On  the  southern 
Tuyuk-su  glacier,  in  the  neighbourhood  of  Vemi,  measurements  of  the  movement 
of  the  ice  were  made  by  Mr.  S.  T.  Dmitriyef  in  the  month  of  August.  The  ice 
moved  214  mm.  (about  8^  inches)  in  twenty-four  hours,  and  at  this  rate  it  would 
take  not  less  than  forty-five  years  for  particles  of  the  snowfield  to  reach  the  foot 
iji  the  glacier. 

Br.  M.  A.  Stem*8  Hew  Expedition  to  Central  Asia.— Dr.  8tein,  whose 

excellent  archsBological  and  geographical  work  in  Central  Asia  is  well  known  to 
readers  of  the  Journal^  has  just  started  on  a  new  expedition,  with  the  object  of 
extending  his  researches  in  the  same  region.  Dr.  Stein's  project,  though  only  now 
taking  definite  shape,  was  formed  some  two  years  ago,  before  any  of  the  expeditions 
now  in  the  field  with  similar  objects  were  in  contemplation ;  and  so  far  back  as 
September,  1904,  an  application  was  addressed  by  him  to  the  Indian  Government 
for  its  sanction  to  the  proposed  resumption  of  work.  It  was,  however,  necessary 
that,  before  starting  once  more  for  Central  Asia,  Dr.  Stein's  official  report  on  the 
results  of  the  earlier  journey  should  be  ready  for  press.  Thus,  although  the 
co-operation  of  the  Government,  and  a  generous  grant  towards  expenses  from 
the  trustees  of  the  British  Museum,  were  obtained,  it  was  only  on  the  final 
completion,  a  month  or  two  ago,  of  that  report  (to  be  published  by  the  Clarendon 
Press  under  the  title  *  Ancient  Khotan')  that  he  was  able  to  bring  his  long- 
meditated  project  to  a  head.  Dr.  Stein  ia  proceeding  to  Chinese  Turkestan  via 
Chitraly  Wakhan,  and  the  Pamirs,  and  he  hopes  to  resume  his  explorations  along  the 
southern  edge  of  the  desert,  afterwards  extending  them  further  east  towards  the 
weBtemmost  confines  of  China.  He  will  endeavour  to  make  use  of  any  oppor- 
tnnities  that  may  ofifer  for  exploratory  work  of  a  geographical  nature  in  or  near 
the  regions  visited  for  archasological  research,  and  his  efiforts  in  this  direction  will 
be  reinforced  by  the  services  of  Bai  Ram  Singh,  the  native  surveyor  who  accom- 
panied him  on  his  former  journey,  which  have  again  been  placed  at  his  disposal  by 
the  Survey  of  India  Department.  Writing  from  Sarhad  in  Wakhan  on  May  19, 
Dr.  Stein  reported  that,  in  spite  of  the  abnormally  heavy  snowfall  of  the  present 
year,  he  had  successfully  crossed  the  difficult  Lowarai  pass  (10,200  feet)  on  May  4, 
though  it  is  likely  to  remain  closed  for  normal  traffic  far  longer  than  usual. 
During  his  rapid  march  through  Chitral  and  Mastuj,  he  had  made  an  interesting 
stody  of  ancient  Buddhist  rock-carvings,  survivals  of  Indian  architectural  orna- 
ment, and  pre-Mohammedan  sites,  including  that  of  the  old  chief  settlement 
of  Mastuj,  mentioned  in  Chinese  annals.  Since  the  British  pacification  of  the 
coontryy  the  indpient  pressure  of  population  is  leading  to  the  re-occupation  of 
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patobes  of  arable  land  in  plaoea  where  cultiyation  had  ceased  for  centuries.  Ghitral 
is  an  important  field  to  the  ethnographer,  owing  to  the  shelter  it  has  given  to  tribes 
unable  to  hold  their  own  ehewhere,  and  the  exact  anthropological  measurements 
which  Dr.  Stein  was  able  to  make  will  be  of  great  value.  He  says  that  the 
physical  affinity  between  the  '*Dards"  of  Ghitral  and  the  Iranian  hill  tribes  on 
the  upper  Oxns  is  as  marked  as  the  linguistic.  An  ascent  to  the  Darkot  pass 
(ctrc.  15,400  feet)  showed  that  the  topographical  details  given  in  the  Chinese 
accoimt  of  an  invasion  of  Yasin  and  Gilgit  in  749  A.D.,  agree  remarkably  well  with 
the  route  from  Sarhad  across  the  Baroghil  saddle  to  the  pass  mentioned.  Dr.  Stein 
received  the  most  cordial  assistaoce  from  the  Afghan  authorities  in  Wakhan, 
without  which  the  crossing  of  the  Baroghil  pass  would  have  been  a  matter  of 
difficulty  owing  to  the  heavy  and  soft  sdow.  He  hoped,  during  his  stay  in  the 
country,  to  be  able  to  elucidate  the  early  Chinese  records  and  to  make  a  survey  of 
the  ancient  forts,  etc.,  which  still  survive.  All  who  are  acquainted  with  Dr.  Stein's 
previous  work  will  feel  confident  that  valuable  results  may  be  expected  from  this 
new  expedition. 

AUBtrian  Explorations  in  Asia  Minor. — The  Austrian  archajological  ex- 
cavations on  the  site  of  the  ancient  Ephesus,  conducted  by  Benndorf  at  Ajasoluk, 
were  supplemented  in  the  autumn  of  1905  by  physio-geographical  investigations 
carried  out  by  Dr.  Alfred  Grund,  of  Vienna.  In  the  territory  of  the  mouth  of 
the  Kuchuk  Menderes,  or  Little  Masander,  the  archaeologists  had  themselves 
lighted  upon  traces  of  advance  of  the  coasts  within  historic  times  amounting  to 
the  extraordinary  distance  of  5  miles.  Dr.  Grund  has  now,  in  general,  confirmed  the 
authenticity  of  this  finding.  On  the  other  hand,  by  ascertaining  causes  and 
the  sequence  of  the  epochs  at  which  the  respective  advances  happened.  Dr.  Grund 
has  notably  supplemented  the  discovery.  There  is  no  longer  any  deposition  by  the 
river ;  on  the  contrary,  the  river  empties  its  alluvium  into  the  ^gean  sea  at  the 
Gulf  of  Scalanova  to  the  north-east  of  the  island  of  Samos.  There  the  alluvium  is 
E sized  and  dragged  into  the  coastal  current.  The  accretion  of  land  follows  by 
purely  marine  agency,  through  the  formation  of  new  beach-walls.  Nearly  2  miles 
above  its  mouth  the  river  begins  to  run  between  such  marine  beach-walls.  An 
examination  of  the  ancient  building- works,  in  their  relation  to  the  different  types 
of  the  land  formation,  yielded  the  fact  that  since  the  beginning  of  the  Christian  era 
the  accretion  of  land  must  have  been  effected  solely  by  the  agency  of  the  sea. 
The  interior  part,  on  the  other  hand,  of  the  former  bay  of  the  sea  penetrating 
deeply  between  moimtains,  has,  to  a  length  of  over  3  miles,  beeo  filled  up  by  the 
river.  This  delta,  too,  must  have  been  formed  in  the  short  period  of  the  last  seven 
ceoturies  b.c.  The  subterranean  water  of  Ajasoluk  is  still  at  this  day  saline.  The 
cause  of  so  great  a  rate  of  deposition  can  be  ascribed  only  to  a  sinking  and  sub- 
sidence of  the  valley  immediately  preceding  the  historic  age.  Within  the  historic 
age  there  can  have  been  no  further  vertical  displacement. 

The  Saka8  of  the  Old  Persian  Empire. — ^Among  the  peoples  which  formed 
part  of  the  Persian  Empire  under-  Darius  were  included  the  Sakas,  frequently 
mentioned  by  Herodotus  and  in  the  inscriptions  of  Darius,  though  without  any 
certain  indication  of  their  dwelling-place.  The  subject  has  been  frequently 
discussed  by  commentators,  but  has  not  yet  been  quite  satisfactorily  disposed 
of,  so  that  a  re- examination  of  the  data  by  Mr.  F.  W.  Thomas,  in  the  Journal  of 
the  Boyal  Asiatic  Society  (January,  1906),  is  of  some  interest.  The  question  is 
complicated  by  the  fact  that  the  name  jUkcu  is  not  always  used  of  precisely  the 
same  people,  but  has  a  more  or  less  generic  sense  as  applied  to  various  groups  of 
**  Scythians."  One  branch  is  spoken  of  as  *'  Sakas  beyond  the  sea,**  i,e.  dwelling 
in  Europe.    Previous  writers  have  thought  that  the  Asiatic  Sakas  mentioned  in 
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the  geographical  enamerations  of  Darius  dwelt  in  the  far  north-east  of  the  Persian 
Bmi»ref  possibly  in  the  mountainous  country  about  the  sources  of  the  Oxus  and 
Jaxartes,  but  in  this  case  a  difficulty  is  caused  by  the  mention  of  a  "  sea  '*  crossed 
doriog  Darius*  campaign  against  the  Sakas.  Mr.  Thomas  suggests  that  this  sea 
waa  the  Hamun  IflJce,  in  the  vicinity  of  which  was  the  Sakastana  of  Isidor  of 
Charax  (time  of  Augustus),  though  it  has  been  supposed  (on  quite  insufficient 
grounds,  Mr.  Thomas  holds)  that  the  settlement  of  Sakas  in  the  modern  Sistan 
datee  only  from  the  end  of  the  second  century  b.g.  In  favour  of  this  writer's  view 
is  the  £ftct  that  the  Sakas  are  associated  by  Darius  with  the  Makas  (people  of 
Hakran),  while,  as  GMrosia  is  not  mentioned  in  the  enumerations  of  Herodotus  or 
Darius,  the  area  covered  by  Sistan  would  be  entirely  omitted  unless  represented 
by  the  country  of  the  Sakas.  Mr.  Thomas  thinks  that  in  ancient  times  the  whole 
mountain  region  as  far  south  as  Sistan  was,  in  fact, ''  Scythian,"  a  term  which 
laems  to  be  used  generally  of  people  of  nomadic  habits.  Mr.  Thomas  notes  that 
the  idea  of  early  Sakas  about  the  Hamun  lake  is  not  entirely  new,  but  it  had 
previously  been  reached  by  a  totally  different  line  of  argument. 

The  Bnaaian  Ezpeditioii  to  the  Khatanga.— This  expedition  (Journal, 

vol.  26,  p.  564  ;  vol.  26,  pp.  80,  332),  has  completed  its  labours  and  returned  to  St. 
Petersburg.  Its  result  has  been  materially  to  alter  the  delineation  on  the  map 
of  the  courses  of  the  Khatanga  and  its  branches,  and  of  the  various  lakes  of  the 
region,  some  of  which  have  no  existence  as  hitherto  shown.  Ethnographical  and 
soological  observations  have  also  been  made. 

AFRICA. 

Condensation  from  South-Eait  CloudB  on  Table  Monntain.— We  alluded, 

a  year  or  two  ago  (vol.  24,  p.  96),  to  experiments  carried  out  on  Table  mountain 
by  Dr.  Marloth  with  a  view  to  ascertaining  the  amount  of  water-supply  which 
might  be  due  to  the  condensation  of  the  moisture  from  the  south-east  clouds  on 
the  surface  of  vegetation,  as  distinct  from  the  actual  fall  of  rain.  The  figures 
obtained  were  so  large  as  to  induce  a  doubt  as  to  the  trustworthiness  of  the  results, 
it  being  pointed  out  that  an  isolated  group  of  reeds,  such  as  were  used  by  Dr. 
Marloth,  might  capture  a  largo  amount  of  moisture,  but  that  in  the  case  of  a  more 
extended  covering  of  vegetation  the  outer  row  of  plants  might  screen  those  behind 
and  impede  their  action.  Further  experiments  have,  therefore,  since  been  made 
and  are  described  by  Dr.  Marloth  in  the  Transactions  of  the  South  African  Philo- 
sophical Society  (vol.  16, 1905,  part  2).  Several  gauges  with  reeds  were  employed, 
one  being  placed  in  the  open  as  before,  while  others  were  placed  in  the  midst  of 
closely  growing  bushes  or  reeds.  The  results  proved  that,  while  a  considerable 
screeniog  effect  is  exercised  by  the  outer  rows  of  bushes,  especially  during  short 
periods  of  cloudiness,  the  quantity  which  did  reach  the  sheltered  gauges  during 
longer  periods  of  south-east  clouds  was  far  in  excess  of  the  total  rainfall  for  the 
corresponding  period.  It  is  not,  however,  correct  to  assume  that  the  difference 
between  the  records  of  a  gauge  with  reeds  and  one  without  is  wholly  due  to 
condensation  by  the  reeds,  for  it  was  ascertained  that  during  rain  the  gauge  with 
reeda  collects  much  more  water  than  the  ordinary  one,  but  that  the  most  pro- 
nounced difference  occurs  during  misty  rain,  which  shows  how  effective  vegetation 
is  as  compared  with  bare  ground  in  capturing  moisture  apart  from  real  raio. 
Dr.  Marloth  endeavours  to  show  by  calculations  that  the  amount  of  moisture 
available  in  the  south-east  clouds  must  be  far  more  than  many  miles  of  reeds 
oonld  ever  capture,  the  soaking  effect  of  these  clouds  being  exceptionally  great  as 
compared  with  those  from  other  quarters. 
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Population  of  Morocco. — In  the  May  number  of  La  QSographie  appeara  an 
interesting  series  of  extracts  from  a  number  of  letters  that  have  been  addressed  to 
a  member  of  the  Paris  Qeographical  Society  by  Captain  N.  Larras,  a  French 
officer  who  has  been  detached  for  service  in  Morocco  since  1898,  and  who  has 
chosen  this  means  of  making  known  the  results  of  a  very  careful  investigation  he 
has  made  into  the  size  and  distribution  of  the  population  of  Morocco.    Previous 
estimates  have  dififered  greatly;  the  totals  adopted  by  Erckmann  and  Rohlfis, 
8,000,000  and  6,500,000  respectively,  exceed  some  enumerations  and  are  greatly 
exceeded  by  others.    But  by  extensive  personal  observations,  by  a  study  of  the 
personal  observations  of  other  travellers,  and  by  judicious  inquiries  among  the 
Moors  themselves,  Captain  Larras  has  arrived  at  results  which  he  considers 
to  approximate  more  closely  to  the  truth  than  it  has  been  possible  for  earlier 
estimates  to  do.    He  distinguishes  between  three  regions  of  Morocco :  (1)  Atlantic 
Morocco,  from  Tangier  to  Mogador;  (2)  the  Atlas-Riff  country,  with  which  is 
included  the  valley  of  the  Muluya  draining  into  the  Mediterranean  and  the  valley 
of  the  Su8  descending  to  the  Atlantic;  and  (3)  the  Saharan  borderland.    The  first 
region  comprises  most  of  the  large  towns,  including  Fez  and  Marrakesh,  and  may 
be  described  in  general  terms  as  a  fertile,  well-populated  country ;  but  here,  as 
elsewhere  in  Morocco,  the  distribution  of  the  population  is  very  unequal,  so 
unequal,  indeed,  that  Captain  Larras  affirms  that  between  any  two  points  100 
kilometres  apart  it  is  possible  to  journey  by  alternative  routes  so  chosen  that  along 
one  the  country  will  appear  two  or  three  times  as  rich  as  along  the  other.    After 
carefully  estimating  the  population  district  by  district,  tribe  by  tribe,  city  by  city. 
Captain  Larras  has  arrived  at  the  conclusion  that  the  number  of  inhabitants  in  this 
region  is  about  2,200,000.    As  regards  the  mountainous  zone,  the  dxara^  or  tribes 
of  the  (2tr,  %.e.  of  the  country  at  the  foot  of  the  Atlas,  occupy  fertile  lands,  and  are 
fairly  rich  and  numerous ;  but  among  the  mountains  the  valleys  are  narrow  and 
afford  shelter  to  only  a  very  scanty  population  living  in  the  chur  (singular  char\ 
or  unfortified  hamlets  which  line  the  river-banks.    Thus  Captain  Larras  estimates 
the  population  of  the  Atlas-Riff  country  at  no  more  than  1,500,000,  and  adding 
200,000  inhabitants  for  the  valley  of  the  Muluya  and  a  like  number  for  the 
Wad  Sus  and  the  country  stretching  south  as  far  as  but  not  including  the  Wad 
Draa,  he  arrives  at  1,900,000  as  the  total  population  of  the  second  of  the  three 
regions  he  distinguishes.    The  third  regioo,  stretching  from  the  southern  slopes 
of  the  Atlas  into  the  Sahara,  comprises  the  valleys  of  the  Wad  Draa,  the  Wad 
Ziz,  and  part  of  the  Wad  Gir.    Save  for  a  few  nomad  and  robber  tribes,  the 
inhabitants  of  this  region  are  collected  in  the  hsur^  or  fortified  villages  along  the 
lines  of  the  streams  of  water  that  flow  above  or  below  ground.    To  the  basin  of 
the  Wad  Draa  Captain  Larras  assigns  a  population  of  from  100,000  to  250,000 ; 
to  the  basin  of  the  Wad  Ziz  (including  Tafilelt)  from  120,000  to  200,000 ;  and  to 
the  Wad  Gir,  together  with  Figig,  from  20,000  to  30,000.      According  to  this 
estimate,  the  maximum  figure  for  the  population  of  the  Saharan  borderland  of 
Morocco  is  under  500,000,  so  that  in  the  three  regions  enumerated  by  Captain 
Larras  the  total  population  would  be  at  most  4,600,000.    Contenting  himself  with 
the  conclusion  that  the  population  of  the  country  lies  somewhere  between  4  and  5 
millions.  Captain  Larras  expresses  his  own  conviction  that  the  right  number  is 
nearer  the  smaller  totaL    It  is  to  be  noted,  however,  that  in  the  early  part  of  his 
study  of  the  question  Captain  Larras  declares  himself  of  opinion  that,  in  spite  of  a 
heavy  infant  mortality  and  the  number  of  deaths  from  violence,  the  population 
of  Morocco  ought,  under  no  worse  conditions  than   have  prevailed  during  the 
nineteenth  century,  to  be  on  the  increase. 
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AMSBIOA. 

The  Adirondaoks.— 'An  inBtructive  paper  on  '^The  Physiography  of  the 
Adirondack^,"  by  Prof.  J.  F.  Kemp,  appeared  in  the  March  number  of  the  Popular 
ScUnoe  Monthly  (New  York,  1906).  The  area  dealt  with,  which  lies  in  the 
norihem  part  of  the  state  of  New  York,  is  mountainous  to  the  east,  but  has 
more  of  the  character  of  a  plateau  (though  with  minor  irregularities  of  surface) 
to  the  west.  Geologically  it  consists  of  a  core  of  crystalline  rocks  of  pre- 
CSambrian  age,  on  the  flanks  of  which  Cambrian  and  other  Palaoozoic  strata  have 
been  laid  down.  There  is  no  eyidence  that  any  newer  rocks  were  laid  down  until 
the  adyent  of  the  Labradorean  ice-sheet  of  the  glacial  epoch,  though  whether 
the  area  haa  always  been  above  the  sea  from  the  close  of  the  Ordovician  to  the 
pnaent  cannot  be  decided  with  certainty.  The  extensive  glacial  deposits  are  of 
much  importance,  as  they  have  greatly  modified  the  relief  and  drainage  system. 
The  mountains  are  ranged  in  distinct  north-east  and  south-west  lines,  and  many 
of  th^  fiftoes  are  precipitous ;  but  they  cannot  be  described  fully  without  reference 
to  the  valleys,  which  seem  to  be  of  two  distinct  types.  An  older  series  probably 
dates  back  in  part  even  to  pre-Gambrian  time.  These  valleys  have  gentle  slopes 
and  wide  openings,  and  their  softened  contours  suggest  long-continued  erosion 
and  maturity  of  form.  The  existing  rivers  often  pass  from  a  valley  of  this  type 
to  one  of  the  other  series,  which  has  been  superimposed  upon  the  first.  It  is 
obviously,  according  to  Prof.  Kemp,  the  result  of  faulting,  and  this  of  no  great 
geological  antiquity,  all  the  characters  of  a  Graben-Senkung  or  rift-valley  being 
often  obeervable.  While  the  main  directions  of  the  older  valleys  are  north  and 
•oath,  east  and  west,  the  most  marked  of  the  series  of  fault-escarpments  which 
define  valleys  of  the  newer  type  is  north-east,  to  this  being  due  the  general  trend 
of  the  mountains.  A  second  but  less  marked  series  of  faults  runs  north-west 
and  south-east,  and  is  the  cause  of  many  cross-breaks  which  form  passes  across 
the  ranges,  and  develop  sharp  shoulders  in  the  main  precipices.  A  minor  series 
trending  due  north  may  also  be  recognized.  In  the  drainage  system  one  of  the 
moat  marked  features  is  the  rectangular  bending  between  north-and-south  and 
east-and-west  courses  displayed  by  the  upper  Hudson  and  its  tributary  the 
Sacondaga,  which  may  be  in  part  due  to  rearrangements  of  the  older  drainage 
by  glacial  drift.  The  ice,  which  came  from  the  north-east,  rode  over  the  highest 
mountains,  and  traces  of  its  action  may  be  seen  in  the  form  of  cirques,  etc  In 
reference  to  Prot  Kemp's  paper.  Prof.  Davis,  in  Science  of  April  20,  raises  the 
question  of  the  age  of  the  fault  systems,  pointing  out  that  the  precipitoos  sides 
of  the  valleys  might  conceivably  be  due,  not  immediately  to  faulting,  but  to 
diffsrential  erosion,  which  has  removed  the  weaker  strata  on  one  side  of  the 
displacement.  Prof.  Kemp,  in  a  reply,  is  inclined  to  adhere  to  his  belief  in  a 
comparatively  late  (post-Cretaceous)  faulting,  and  in  support  of  this  gives  instances 
where  the  rift-valleys  strike  across  the  general  structural  trend. 

Oeography  in  Peru. — The  annual  memoir  of  the  Geographical  Society  of 
Lima  for  1904  {Bulletin  de  la  Sociedad  Qeographica  de  Lima,  Memoria  Anual  y 
AneoDOBy  1904)  records  much  energetic  work  during  the  year,  and  a  well-considered 
attempt  to  extend  the  society's  usefulness.  It  was  resolved  to  establish  geo- 
gntphical  centres  to  correspond  with  the  society  at  Lima.  Already  there  is  a 
centre  at  work  at  Arequipa,  where  the  Howard  observatory  offers  special  facilities ; 
another  at  Iquitos,  and  a  third  at  Ancachs,  each  with  a  programme  of  work.  The 
instruments  required  for  fixing  the  exact  positions  of  the  cities  in  Peru  were 
dedded  upon  by  Admiral  Meliton  Carbajal.  The  list  was  submitted  to  the  R.G.S. 
Braddent  for  his  advice  and  help,  and  Mr.  Reeves  was  so  good  as  to  give  valuable 
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assistance.  Tho  instruments  are  now  expected  to  arrive  at  Lima,  and  a  trained 
geodesist  is  to  be  appointed,  probably  from  the  United  States,  to  take  the  obeer- 
vations.  The  Society  has  resolved  to  grant  a  gold  medal  every  two  years  to  the 
best  scientific  explorer  within  the  limits  of  the  republic.  In  one  respect  the 
Peruvian  geographers  are  in  advance  of  ourselves,  for  they  have  commenced 
the  formation  of  a  museum.  The  number  also  contains  a  detailed  account  of  the 
important  journey  of  Baron  Erland  Nordenski5ld,  a  synopsis  of  Peruvian  earth- 
quakes, and  a  table  of  the  political  divisions  of  the  republic.  The  boletin  certainly 
shows  that  there  is  well-considered  and  sustained  activity  among  Peruvian 
geographers. 

KATHBKAnOAL  AHD  PHTSIOAL  eSOeBAPHT. 

Monntain  Morphology  and  Erosion. — In  reference  to  the  memoir  of  Dr. 

Liez  on  the  distribution  of  mean  elevation  in  Switzerland  (Journal,  vol.  Si,  p.  675), 
Prof.  L.  Gobet  seeks,  in  the  Bulletin  de  la  SociiU  Neuchateloise  de  OSographie 
for  1905,  to  elucidate  certain  principles  which  may  be  brought  out  by  a  closer 
study  of  Dr.  Liez*s  maps.  Chief  among  these  is  the  relation  between  distribu- 
tion of  altitude  and  the  work  of  erosion.  This  is  not  necessarily  so  simple  and 
immediate  as  might  at  first  sight  appear,  for,  however  clearly  the  actually  existing 
relief  may  be  due  to  erosion,  it  is  not  always  easy  to  determine  what  events  in  the 
past  geological  history  of  the  particular  range,  or  of  alpine  mountains  in  general, 
may  have  contributed  to  the  present  state  of  things.  Attention  has  often  been 
called  to  the  general  agreement  in  the  altitudes  of  the  highest  peaks  over  consider- 
able areas,  and  to  the  fact  that  the  greatest  altitudes  of  all  commonly  lie  towards 
the  centre  of  the  range  or  of  its  individual  groups,  and  these  points  are  once  more 
emphasized  by  the  study  of  distribution  of  altitude  in  the  Alps.  Prof.  Gobet  is 
inclined  to  attribute  these  facts,  in  the  main  at  least,  to  the  work  of  erosion,  point- 
ing out  how  generally  the  highest  summits  are  found  just  where  the  base-level  of 
erosion  (which  may  be  taken,  for  various  parts  of  the  Swiss  Alps,  as  that  of  the 
different  lakes  receiving  the  drainage)  is  itself  highest  or  most  remote.  This 
relation  may  seem  a  more  or  less  obvious  one,  for  it  is  evident  that,  after  the  first 
elevation  of  a  mountain  range,  erosive  agencies  will  act  with  greatest  force  from 
the  outer  margins,  thus  lowering  the  outer  parts  first,  and  bringing  about  a  certain 
regularity  in  the  ultimate  arrangement  of  the  relief.  But  as  greater  prominence  is 
often  given,  especially  by  the  adherents  of  the  peneplain  theory,  to  other  possible 
causes,  such,  as  the  warping  to  which  the  old  denuded  surfaces  is  supposed  to 
have  been  subjected  during  uplift,  it  is  well  that  the  possible  sufiBciency  of  erosion 
to  explain  the  facts  should  also  be  kept  in  view.  In  a  recent  note  in  the  Bulletin 
of  the  American  Geographical  Society  (suggested  by  the  paper  of  Mr.  Daly,  noticed 
in  the  Journal^  vol.  96,  p.  565),  Prof.  Ileilprin  expresses  doubt  as  to  the  general 
prevalence  of  the  arch-form  in  mountain  ranges,  but,  while  asking  for  stronger 
evidence  in  favour  of  the  peneplain  theory  than  has  yet  been  given,  thinks  that 
the  problem  is  more  complex  than  is  supposed  by  some. 

German  Ooeanographical  Expedition.— The  Planet,  a  new  vessel  specially 

built  by  the  German  Admiralty  for  survey  work,  sailed  from  Kiel  in  January  last 
on  a  voyage  to  the  western  Pacific,  where  she  will  replace  the  older  Mowe.  The 
outward  voyage  is  so  arranged  that  as  much  scientific  research  as  possible  in  the 
departments  of  oceanography  and  meteorology  may  be  carried  out.  Among 
the  points  to  be  specially  studied  in  the  Atlantic  was  that  of  the  conditions  in  the 
upper  atmosphere,  with  a  view  to  elucidating  the  interchange  of  air  between  the 
equator  and  the  '*  Ross-latitudes."  The  oceanographical  programme  includes 
soundings,  determinations  of  temperature  and  salinity,  study  of   the   bottom 
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depo6it0»  waye-measuremenifl,  and  so  forth,  and  the  route  kas  been  chosen  so  as 
to  give  as  good  results  as  possible  on  these  subjects.  The  commander  is  Captain 
I^bahOy  and,  in  addition  to  the  naval  officers,  several  scientists,  including  Dr. 
Kramer  (known  for  his  work  on  Samoa),  have  sailed  in  the  Planet,  which  reached 
Durban  in  May.  The  further  route  will  lead  by  Colombo,  Batavia,  and  Amboyna 
to  the  Bismark  archipelago,  and,  after  surveying  for  a  time  in  the  latter,  the  ship 
will  make  a  cruise  to  the  Carolines,  Mariannes,  etc.,  special  attention  being  devoted 
to  the  deep  channels  which  exist  to  the  east  of  the  Philippines  and  Mariannes. 
The  Planet  is  provided  with  special  apparatus  for  photographic  surveying. 

GENERAL. 

Testimonial  to  the  late  Hydrographer.— It  has  been  decided  by  the  friends 
of  the  late  Sir  William  Wharton  to  establish  a  memorial  in  the  form  of  a  fund, 
the  annual  proceeds  of  which  shall  be  given,  like  the  Beaufort  Testimonial  founded 
in  honour  of  a  former  bydrographer,  to  the  officer  who  has  passed  the  best  exami- 
nation in  mathematics  and  nautical  astronomy  for  lieutenant  in  his  year.  Contri- 
butions towards  this  object  are  received  by  Messrs.  Coutts  &  Co.,  of  440,  Strand, 
and  if  the  funds  collected  admit,  it  is  proposed  to  give  in  addition  a  medal  with 
a  bust  of  the  late  bydrographer. 

Dr.  von  Nenmayer. — The  veteran  German  scientist.  Dr.  Georg  von  Neumayer, 
late  director  of  the  Deutsche  Seewarte,  who  since  his  retirement  has  taken  up  his 
abode  at  Neustadt,  in  the  Palatinate,  attained  the  age  of  eighty  on  June  21,  and 
the  occasion  was  made  the  subject  of  an  intercEting  celebration  by  his  many  friends 
and  admirers.  The  celebration  took  place  on  June  16  and  17,  the  *'  Festrede " 
being  delivered  on  the  latter  day  by  Dr.  S.  Giinther  of  Munich,  while  a  dinner  was 
held  later  in  the  day.  It  is  proposed,  if  sufficient  funds  can  be  collected,  to  found 
a  "  Stiftung  "  for  the  encouragement  of  research  by  young  geographical  students, 
while  arrangements  may  possibly  be  made  for  the  painting  of  a  portrait  of 
Dr.  Neumayer,  to  be  placed  in  the  Historical  Museum  at  Speier. 

The  Twenty-seventh  Congress  of  French  Geographical  Societies  will 

be  held  this  year  at  Dunkirk,  the  session  being  opened  on  July  29.  The  Geo- 
graphical Society  of  Dunkirk,  in  whose  hands  are  the  local  arrangements  for  the 
organization  of  the  meeting,  will  at  the  same  time  celebrate  the  twenty-fifth 
anniversary  of  its  foundation.  An  invitation  i'>  be  present  and  to  contribute 
papers  or  discussions,  is  cordially  extended  to  members  of  our  Society. 

International   Seismological  Association.— We  are  informed  by  Dr. 

Qerland,  the  director,  that  the  central  bureau  of  this  association,  founded  at  the 
second  International  Earthquake  Conference  at  Strassburg  in  1903,  is  now  fully 
equipped  and  in  working  order  in  that  city.  The  installation  consists  of  the  most 
approved  instruments,  by  which  a  complete  series  of  observations  will  be  made, 
the  seismograms  being  preserved  for  future  reference,  and  made  available  for 
students  who  may  visit  the  bureau.  It  is  asked  that  information  be  sent 
regularly  to  the  bureau  (the  address  of  which  is  10,  Schwarzwaldstrasse, 
Strassburg,  in  the  same  building  as  the  Central  German  Seismological  Station) 
regarding  observations  taken  in  other  countries  represented  by  the  association. 

Course  on  Oceanography  at  Bergen. — ^As  in  former  years,  a  course  of 

instruction  in  oceanography  is  being  organized  at  Bergen  for  the  University 
vacation  of  the  present  summer  (August  8  to  October  15).  It  will  include  both 
lectures  and  practical  work,  covering  most  of  the  branches  of  oceanographical 
research,  and  the  fee  charged  is  about  four  guineas.  All  wishing  to  attend  the 
course  are  instructed  to  apply  at  once  to  the  Oceanographical  Institute  of  Bergen 
Museum,  Bergen,  Norway. 

No.  L— July,  1906.]  o 
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OBITUARY  OF  THE  YEAR. 

The  following  is  a  list  of  the  Fellows  who  have  died  during  the  year  1905- 
1906  (April  30)  :— 

John  Adams  ;  Sir  A.  J.  Addebley  ;  W.  J.  d'E.  Andrews  ;  Captain  E.  Ball  ; 
T.  J.  Barnabdo  ;  Dr.  Alfred  Barton  ;  Alexander  Begq  ;  Dr.  W.  T.  Blanfobd  ; 
G.  0.  BoMPAS;  James  Bonwiok;  Major  W.  A.  Boulnois  ;  Colonel  M.  Bowie; 
Admiral  Lindesay  Brink  ;  Captain  R.  J.  W.  Bristow  ;  G.  W.  Brooklehurst  ; 
James  R.  Brown  ;  J.  Russell  Buckler  ;  A.  H.  Cane  ;  Thomas  Christie  ;  Charles 
Churchill;  John  Cohen;  Captain  Claud  Clark;  Henry  Clifford;  Admiral 
the  Hon.  A.  Cochrane  ;  H.  Harper  Crewe  ;  A.  C.  S.  Draper  ;  Cairns 
Dbas  ;  Sir  Mountstuart  E.  Grant-Duff  ;  George  A.  Evbritt  ;  Sidney 
Fleming  ;  John  Beach  Fleuret  ;  Colonel  Sir  John  Farquh arson  ;  Colonel  0.  B. 
FiELDEN;  Lieut.-Colonel  A.  Feez;  Sir  A.  C.  Gregory;  Colonel  F.  C.  T. 
Gasooigne  ;  Thomas  Greer  ;  F.  Gaskell  ;  S.  H.  Hinde  ;  J.  McAlister  Hall  ; 
Rev.  H.  W.  Hussey  ;  F.  J.  Horniman  ;  Henry  George  Hollingworth  ;  Colonel 
L.  H.  L.  Trey;  N.  Lloyd  Jones;  J.  M.  C.  Johnston;  J.  W.  Johnston;  E. 
Powell  King;  Philip  King;  H.  F.  Keep;  J.F.Kane;  P.  C.  Leckie;  Lieut.- 
Colonel  A.  B.  Loder  ;  Rev.  J.  R.  Langleu  ;  Commander  W.  M.  Latham  ;  Jas.  A. 
Marshall  ;  C.  E.  Mathews  ;  E.  M.  Marcoso  ;  Captain  W.  D.  McSwiney  ;  Rev. 
D.  S.  McClean  ;  Sir  G.  G.  Petre  ;  H.  G.  Parsons  ;  F.  A.  P.  Pigou  ;  M.  ElisIib 
Beglus;  Sir  P.  N.  Russell;  Baron  von  Richthofen;  C.  S.  Roundell;  John 
RuDD  Rainey  ;  Colonel  H.  A.  Sanford  ;  Victor  Streich  ;  General  A.  A.  Stewart  ; 
Dr.  J.  F.  Stewart;  Rev.  Haskett  Smith;  James  Tees;  Charles  Twite; 
W.  Tufnell;  Coutts  Trotter;  Robert  Taylor;  Michael  Williams;  Major 
von  Wissmann;  G.  A.  Witt;  Lieut.  G.  M.  Wheeler;  Captain  J.  Wiggins; 
Admiral  Sir  W.  J.  Wharton  ;  Sir  Charles  Wilson  ;  George  Weller  ;  Captain  G. 
Williams-Fbeeman  ;  Norman  Wrigley. 
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Anniversary  Meeting^  May  21,  1906. — The  Bight  Hon.  Sir  George  T. 
GrOLDiE,  K.C.M.G.,  D.C.L.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

The  Secretary  read  the  Minutes  of  the  last  Anniversary  Meeting,  which  were 
confirmed  and  signed  hy  the  President. 

Tiie  Secretary  read  a  list  of  the  newly  elected  Fellows,  and  announced  that 
there  were  eleven  candidates  for  election. 

Elections. — C.  A,  Barron;  John  Arthur  Cooper;  0.  S,  Crewe- Bead ;  Thomas 
Henry  Davies;  Arthur  Wesley  Dixon;  Captain  Oswald  Arthur  Ceroid  Fitz- 
gerald; Captain  Arthur  St,  Leger  Qlyn;  Thomas  Hamilton;  John  Hastings; 
Hyam  Marks;  Dr,  William  Michadis ;  Bohert  Alexander  Morrow;  Arnold  L. 
Mumm;  Captain  John  W,  Murray ;  Win,  Nicholson;  Charles  Bussell;  Beginald 
Schomherg ;  Captain  E,  de  H,  Smith, 

The  Presektation  of  the  Medals  and  Other  Awards. 

The  President  (addressing  Baron  Glauzel,  representing  the  French  Eoahassy): 
M.  le  Baron,  the  Founder's  Medal  of  the  Royal  Geographical  Society  has  been 
awarded,  with  the  approval  of  His  Majesty  King  Edward,  to  M.  Alfred  Grandidier, 
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and  aa  this  sayant,  who  is  of  advanced  age,  has  been  unable  to  come  to  England, 
His  Exoellency  the  French  Ambassador  has  been  good  enough  to  depute  you 
to  reoeiye  the  medal  and  to  cause  it  to  be  conveyed  to  M.  Grand  idler.  You, 
M.  le  Baron,  are  aware  that  M.  Grandidior  is  one  of  the  leading  scientific  men  of 
Franoe,  and  that  he  has  rendered  special  services  to  geography.  From  1857  to 
1865  he  travelled  extensively  in  the  Argentine,  Bolivia,  Brazil,  Chile,  and  Peru, 
and  also  in  India  and  Ceylon.  Since  1865  M.  Grandidier  has  devoted  his  life  to 
the  thorough  exploration  of  the  island  of  Madagascar,  and  to  the  publication  of 
the  results  of  this  exploration,  which  include  physical  geography,  geodesy,  geology, 
and  natural  history  in  all  its  branches.  His  explorations  enabled  a  valuable  map 
to  be  made  of  the  coast  of  Imerina,  and  of  the  central  province  of  the  Hova  king- 
dom. In  1875  he  bfgan,  with  the  co-operation  of  various  savants,  the  publication 
of  his  great  'Histoire  Physique  Naturelle  et  Politique  de  Madagascar,'  which, 
when  completed,  will  form  over  fifty  large  quarto  volumes.  Altogether  M.  Gran- 
didier's  life-work  has  been  of  the  highest  value  in  scientific  geography,  and  it 
forms  the  basis  of  our  geographical  knowledge  of  the  island  of  Madagascar,  which 
covers  an  area  considerably  larger  than  that  of  France  itself.  M.  le  Baron,  in  the 
pursuit  of  knowledge  the  Royal  Geographical  Society  admits  no  distinction  of  race 
or  nationality,  but  I  think  we  may  be  permitted  to  feel  especial  pleasure  in  con- 
ferring this  medal  on  the  citizen  of  a  country  which  has  always  beon  so  thoroughly 
in  the  vanguard  of  geographical  exploration  as  has  been  France.  I  now  have  the 
honour,  M.  le  Baron,  of  handing  you  the  Founder's  Medal  of  the  Koyal  Geo- 
graphical Society,  and  I  beg  you  to  be  good  enough  to  transmit  it  to  M.  Grandidier 
with  our  best  wishes. 

Baron  Clauzel  briefly  acknowledged  the  medal. 

The  President:  Dr.  Kobert  Bell,  the  Royal  Geographical  Society,  with  the 
approval  of  His  Majesty  the  King,  has  awarded  you  the  Patron's  Gold  Medal. 
Tou  have  been,  until  recently,  the  actinj;;  director  of  that  Geological  Survey  of 
Canada  which  has,  amongst  its  varied  labours,  done  such  magnificent  geographical 
work  in  the  Dominion.  During  forty-five  years  of  field-work  you  have  explored 
or  mapped  out  so  many  areas  of  Canada  that  I  have  difficulty  in  reciting  or  even 
recalling  more  than  the  leading  features  of  your  varied  work.  Your  surveys  or 
explorations  include  the  Gaspo  peninsula,  the  coast  of  the  Labrador  peninsula, 
part  of  the  coast  of  BafiBn  Land,  and  also  of  Hudson  bay  with  some  of  its  large 
islands,  lakes  and  rivers  innumerable,  including  the  Nelson  river  with  its  tribu- 
taries, and  the  north  shore  of  the  St.  Lawrence.  You  were  in  all  the  expeditions 
sent  by  the  Canadian  Government  to  Hudson  strait  and  bay,  and  you  were  the 
geologist  and  naturalist  of  the  Neptune^  Alert,  and  Diana  Expeditions.  I  under- 
stand you  have  written  over  two  hundred  Reports  of  various  scientific  explorations 
(m  different  subjects ;  it  is  therefore  with  great  pleasure  that  I  now  band  you  the 
Patron's  Gbld  Medal,  as  a  Canadian  who  has  done  more  than  any  man  living  to 
extend  our  knowledge  of  the  vast  areas  of  the  Dominion. 

Dr.  EoBEBT  Bell  :  I  find  it  quite  impossible  to  adequately  express  my  thanks 
for  the  great  honour  which  this  Society  has  conferred  upon  me  in  awarding  me 
this  beautiful  medal.  I  may  explain,  just  for  a  moment,  as  the  President  has 
mentioned  it,  how  I  come  to  be  more  or  less  connected  with  geography  as  well  as 
geology.  I  have  been  connected  with  the  Geological  Survey  of  Canada  for  forty- 
nine  years — fifty  years  next  March — and  during  a  great  part  of  that  time  my 
work  has  been  very  largely  geographical.  As  you  are  aware,  fifty  years  ago  the 
greater  portion  of  British  North  America  was  almost  unknown  geographically.  It 
was  as  little  known,  perhaps,  as  Africa  at  that  time,  so  that  it  became  necessary  for 
us  to  do  geographical  as  well  as  geological  work.    The  country  is  so  large  that  to 
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an  Englishman  it  is  almost  impossible  to  explain  what  we  have  to  overcome.  Our 
work  extends  from  the  Atlantic  to  the  Pacific  ocean  and  from  the  United  States 
boundary  northward  as  far  as  America  extends,  because  not  only  the  whole  of  the 
mainland  north  of  the  United  States,  but  the  islands  to  the  north  also  beloog  to  us, 
and  in  late  years  we  have  been  operatiog  in  these  parts,  so  that  our  work  goes 
northward  to  Lancaster  sound  on  the  east  and  to  Lower  Yunkon  territory  on  the 
west.  Hy  own  surveys  have  been  everywhere  between  these  regioDS,  and,  indeed, 
if  they  were  marked  by  lines  on  the  map,  they  would  cover  the  country  with  a 
network  for  about  1000  miles.  A  great  deal  of  that  country  is  exceedingly  inte- 
resting geographically;  but  the  Government  has  no  reason  to  survey  it  except 
for  geological  purposes,  and  the  surveys  have  extended  to  the  distance  I  have 
mentioned  from  the  comparatively  narrow  strip  of  inhabited  land  all  along  the 
American  frontier.  Li  that  way  I  have  necessarily  surveyed,  as  carefully  as 
possible,  a  very  large  part  of  Canada,  and  I  feel  deeply  grateful  to  this 
Society  for  recognizing  that  work.  This  recognition  is  of  the  utmost  value 
to  me,  as  well  as  a  very  great  honour,  and  I  have  again  to  thank  Sir  George 
Goldie  and  the  members  of  the  Royal  Geographical  Society  for  having  awarded 
me  the  Patron's  medal. 

The  Pbesident:  Prof.  Ramsay,  the  Victoria  Medal  was  instituted  by  the 
Royal  Geographical  Society  as  a  means  of  recognition  from  time  to  time  of 
geographical  research  in  any  branch,  including,  as  a  matter  of  course,  the  applica- 
tions of  geography  to  history.  You,  sir,  have  been  engaged  for  thirty  years  in 
research  into  ancient  geography,  and  you  are  the  acknowledged  leader  of  European 
thought  in  that  branch  of  study.  Your  work  in  Asia  Minor  has  revolutionized 
the  methods  upon  which  such  study  is  based,  and  has  originated  a  whole  school 
of  students  in  this  country,  in  France,  and  in  Germany.  The  assistance  which 
your  labours  have  rendered  to  the  understanding  of  important  sections  of  ancient 
history  can  hardly  be  exaggerated.  The  Royal  Geographical  Society  has  published 
one  monumental  work  of  yours  and  many  papers,  and  it  is  with  great  pleasure 
that  I  now  hand  you  the  Victoria  Medal. 

Prof.  W.  M.  Ramsay  :  While  I  feel  deeply  the  honour  which  you  have 
conferred  upon  mo  to-day,  far  more  deeply  than  I  can  express  in  words,  I  must 
confess  I  feel  stUl  more  pleased  that  the  plan  of  exploration  and  study  of  ancient 
life  and  ancient  art,  which  was  formed  in  Oxiord  about  1879,  which  keenly  interested 
many  of  the  leading  men  in  the  university  at  that  time,  and  which  I  was  finally 
chosen  to  carry  out,  has  been  recognized  so  complimentarily  by  your  Society.  It 
was  originally  intended  to  be  an  archceological  research.  My  own  private  tastes  and 
interests  turned  it  into  an  historical  research,  and  I  very  soon  found,  in  the 
process  of  studying  history  on  the  spot,  that  history  rests  on  a  basis  of  geography— 
a  truth  which  you  in  this  Society  have  no  need  to  be  informed  of.  It  is  like  all 
great  truths — practically  an  axiom,  almost  a  truism ;  and  when  it  is  stated,  one 
wonders  that  it  takes  a  great  part  of  one's  life  to  learn  that  the  history  of  man  as 
he  stands  upon  the  Earth  must  be  studied  in  the  place  on  which  it  rests.  This 
scheme,  formed  originally  among  purely  classical  scholars,  and  executed  by 
one  whose  whole  training  had  been  classical  and  whose  interests  lay  entirely 
in  the  department  of  ancient  history— this  scheme,  which  in  that  way  is  an 
ofispring  from  the  classical  school  of  one  of  our  great  universities,  has  been  at 
last  chosen  for  special  distinction  by  this  Society,  which  represents  the  most 
advanced  and  the  most  progressive  side  of  study  in  the  whole  range  of  modem 
investigation.  It  seems  to  me  a  really  interesting  fact  in  the  present  stage  of 
educational  controversy  that  a  classical  scheme  has  gained  this  honour  which  you 
have  now  conferred  upon  me,  and,  as  I  feel  also,  upon  those  who  founded  this  schema 
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of  research.  I  should  only  like  to  add  one  single  word  with  regard  to  the  death 
of  a  member  of  your  Coimcil,  through  whose  advice  at  first  this  scheme  took  the 
geographical  form  which  it  gradually  assumed.  It  happened  in  the  beginning 
of  the  year  1880,  when  my  wife  and  I  landed  in  Smyrna,  that  Sir  Charles  Wilson, 
consul-general  in  Anatolia,  happened  to  be  in  Smyrna  for  one  day ;  and  it  was 
meeting  with  him  on  that  day,  and  the  advice  he  gave,  and  the  practical  instructions 
and  directions  he  imparted  to  up,  that  determined  the  direction  in  which  our  studies 
and  travels  and  work  lay  for  the  following  seven-and-twenty  years,  and  it  is  a 
matter  of  the  deepest  regret  to  me  that  his  death  deprived  us  of  the  opportunity 
of  feeing  Sir  Charles  Wilson  present  to<^ay  to  witness  the  conclusion  of  the  work 
which  he  really  directed  in  its  first  steps. 

The  Pbbbident:  The  Murchison  Award  has  been  allotted  to  Major  H.  R. 
Davies,  whose  services  to  geography  include  explorations  in  the  Kachin  hills,  the 
Shan  States,  Yunnan,  and  Siam  from  the  year  1891  to  1895,  and  the  exploration 
of  trade  and  railway  routes,  from  1898  to  1900,  in  Yunnan  and  Se-chuan.  We 
owe  much  of  our  knowledge  of  these  highly  important  provinces  of  China  to 
Major  Davies,  and  the  maps  which  the  War  Office  are  bringing  out  have  been 
compiled  by  him  and  are  largely  based  upon  his  own  work.  Major  Davies,  I  have 
the  pleasure  of  handing  you  the  Murchison  Award. 

Major  H.  R.  Davies  :  I  feel  very  much  honoured  that  anything  I  should  have 
done  should  have  been  thought  worthy  of  this  award,  but  I  do  not  at  all  wish  to 
take  all  the  credit  of  the  survey  work  in  Western  China  to  myself.  It  was  the 
work  of  several  hands,  and  I  should  like  to  mention  some  of  my  comrades,  and  I 
hope  I  may  consider  that  in  giving  rae  this  award  you  have  also  wished  to  honour 
those  who  worked  with  me.  Two  of  these.  Colonel  Manifold  and  Major  Ryder,  are 
already  very  well  known  to  you.  I  need  hardly  remind  you  that  Major  Ryder 
was  given  a  Gold  Medal  last  year,  after  his  journey  into  Tibet,  while  Colonel 
Manifold  has  read  papers  to  this  Society  on  his  two  journeys  in  Se-chuan.  I  should 
also  like  to  recall  to  your  memory  the  name  of  the  late  Captain  Watts  Jones, 
who,  I  am  sorry  to  say,  in  a  subsequent  expedition  lost  his  life  in  his  zeal  for  ex- 
ploration in  China.  I  think  those  who  know  the  work  he  has  done  will  agree  with 
me  that  geographical  exploration  has  suffered  a  great  loss  in  his  early  death.  Others 
who  worked  with  us,  and  who  are  responsible  for  a  large  part  of  the  survey  in 
Weetem  China,  are  Major  Pottinger,  b.a..  Captain  Hunter,  r.e.,  and  Mr.  Ker,  c.s. 
I  should  remark  that  a  great  deal  of  the  actual  work  was  done  by  native  surveyors 
of  the  Survey  of  India,  and  I  think  all  who  know  their  work  will  consider  this 
a  guarantee  that  it  was  well  done.  Two  other  travellers  I  should  like  to  mention 
who  travelled  independently  of  us  and  did  a  great  deal  of  survey  work — Captain 
Fraser  and  Captain  Kigby.  They  both  filled  in  a  large  part  of  the  southern  portion 
of  Yun-nan.    I  thank  you  again  for  tho  great  honour  you  have  done  me. 

The  Pbesident  :  I  have  to  announce  that  the  recipient  of  the  Gill  Memorial, 
Major  A.  St.  Hill  Gibbons,  is  in  South  Africa  at  this  moment,  consequently  we 
shall  have  to  retain  the  Gill  Memorial  for  him  until  he  comes  home.  I  will  only 
mention  his  services  to  geography  in  the  important  exploring  and  survey  work 
he  did  in  Barotseland  on  his  two  expeditions  in  1895-6  and  1898-1900.  Major 
Gibbons's  map,  published  in  the  Geographical  Journal,  shows  clearly  that  for  our 
geographical  knowledge  of  northern  Rhodesia  we  are  largely  indebted  to  his  care- 
ful and  conscientious  work.  At  the  close  of  his  last  expedition  in  Barotseland, 
Major  Gibbons,  practically  single-handed,  made  a  route  survey,  checked  by  observed 
latitudes,  north  to  Uganda  by  Lakes  Tanganyika,  Kivu,  and  Albert  Edward. 

The  recipient  of  the  Cuthbert  Peek  Grant,  Major  Austin,  is  also  absent — in 
India.    After  being  employed  on  the  Indian  trans-Frontier  Survey  of  1890-1,  he 
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assisted  in  the  preliminary  survey  of  the  Uganda  railway  in  1891-2,  and  he 
explored  the  Lake  Budolf  region  when  serving  with  Sir  B.  Macdonald  in  1897. 
He  carried  out  a  survey  of  the  Sobat  region  in  1899-1900.  He  also  carried  out  an 
important  and  hazardous  expedition  from  Ordurman  to  Mombasa  in  1900-1,  and 
the  result  of  these  various  expeditions  were  of  the  highest  geographical  value. 
The  Cuthbert  Peek  Grant  will  be  given  to  Major  Bright  to  convey  to  Major  Austin. 

Major  Bright  has  been  for  six  and  a  half  years  exploring  in  the  Egyptian 
Sudan,  in  Uganda,  and  in  East  Africa.  The  Sobat  and  Budolf  regions  were  ex- 
plored by  him  under  Major  Austin  in  1900-1.  In  1902  he  worked  imder  Colonel 
Badcliffe  on  the  Anglo-German  Boundary  Commission,  and  in  1904-6  he  worked 
under  Colonel  Smith  on  the  Anglo-German  Boundary  Commission  east  of  Lake 
Kilimanjaro,  and  for  all  these  services  to  geography  which  I  have  so  briefly  recited, 
but  which  he  has  carried  out  so  admirably,  he  has  been  awarded  the  Back  Bequest. 

Major  B.  G.  T.  Bright  :  I  need  hardly  assure  you  that  I  appreciate  most  highly 
the  honour  you  have  bestowed  on  me  this  afternoon  in  granting  me  the  Back 
Bequest.  To  receive  this  recognition  while  still  in  the  enjoyment  of  one's  full 
working  powers  is  a  great  inducement  to  continue  in  the  paths  of  geographical 
research.  I  have  had  the  good  fortune  always  to  serve  imder  the  able  leadership 
of  oflScers  well  known  for  their  geographical  work  in  Africa.  I  think  it  is  only 
right  I  should  take  this  opportunity  of  mentioning  their  names.  Sir  Bonald 
Macdonald — no  words  of  mine  can  add  to  his  reputation  as  a  geographer  and 
military  commander ;  Major  Austin,  who  has  just  had  the  honour  of  receiving  one 
of  the  Boyal  Geographical  Society's  awards  ;  Colonel  Delmd-Badcliffe ;  and  Captun 
Smith.    I  express  once  more  my  gratitude  towards  the  Society. 

The  President  then  delivered  his  anniversary  address  (see  p.  1). 

After  the  visitors  had  withdrawn,  the  President  appointed  as  scrutineers 
Mr.  W.  M.  Comer  and  Captain  Slack. 

The  Beport  of  the  Council  was  then  read ;  it  will  be  published  in  the  next 
Year-book. 

The  Pbesident  :  I  have  to  announce  that  the  ballot  papers  have  been  gone 
through  by  the  scrutineers,  and  the  entire  list  proposed  by  the  Council  has  been 
adopted  by  the  Fellows  of  the  Society  without  any  objection  whatever  or  alterations. 

The  list  is  as  follows,  the  names  of  new  members,  or  of  those  changing  office^ 
being  printed  in  iidltcs : — 

President :  Bight  Hon.  Sir  George  D.  Taubman  Goldie,  k.c.m.g.,  f.b.8.,  d.o.l.,  etc. 
Vice-Presidents :  Sir  H.  E.  G.  Bulwer,  g.c.m.g.  ;  Colonel  G.  Earl  Church ;  Bight 
Bon,  Lord  Curzon  of  Kedleston^  a.o.8.i.,  g.c.i.e.,  etc.;  Douglas  W,  Freahfidd; 
Colonel  D.  A.  Johnston,  o.b.,  b.e.;  Sir  Clements  B.  Markham,  k.c.b.,  f.b.s.,  f.8.a. 
Treasurer:  Edward  L.  Somers  Cocks.  Trustees:  Bight  Hon.  Lord  Avebury, 
D.O.L.,  F.R.s. ;  Lord  Belhaven  and  Stenton.  Eon.  Secretaries :  Major  Leonard 
Darwin,  b.r.  ;  James  F.  Hughes.  Foreign  Secretary  :  Sir  John  Kirk,  k.o.b.,  o.o.m .g., 
F.B.S.  Councillors:  Admiral  Sir  Nathaniel  Bowden-Smitb,  k.c.b.;  Major  Chas. 
F.  Close,  C.M.Q.,  B.E. ;  Captain  Ettrick  W.  Creak,  o.b.,  f.b.s.,  b.n.;  P.  H.  H. 
Guillemard,  m.a.,  m.d.;  Sir  Clement  L.  Hill,  k.o.m.g.,  k.c.b.,  m.p.  ;  Colonel  Sir 
Thomas  ffunger/ord  Iloldichj  k.o.le.,  c.b.,  b.b.;  Sir  Harry  H.  Johnston,  G.O.M.O., 
k.c.b.;  Sir  George  S.  Mackenzie,  k.o.m.g.,  c.b.;  Admiral  Sir  Albert  Hastings 
Markham,  k.cb.  ;  John  L,  Myres,  m.a.  ;  Bight  Hon.  Sir  J.  West  Bidgeway,  k.o.b., 
G.C.M.Q.,  K.C.8.I. ;  Howard  Savnd^s,  f.l.s.  ;  Captain  B.  F.  Soott,  cv.o.,  b.n.  ; 
Colonel  Sir  Colin  C.  Scott-Moncrieff,  k.c.m.g.,  k.c.s.i.,  b.e.  ;  General  J.  H,  M.  Shaw 
Stewart,  f.b.8.e.,  b.e.;  Colonel  Hon.  M.  G.  Talbot,  b.e.;  E.  Yates  Thompson; 
Colonel  Sir  Henry  B.  Thuillier,  k.o.le.,  b.b.  ;  Prof.  W.  W.  Watts,  f.b.s.  ;  Com- 
mander David  Wilson-Barker,  b.n.r.,  f.b.8.e.  ;  Colonel  C.  E,  Tate,  c.b.i.,  o.m.g. 
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THE  ANNIVERSARY  DINNER. 

The  Anniversary  Dinner  took  place  in  the  evening  at  the  Whitehall  Rooms  of 
the  Hdtel  M^tropole.  Sir  George  Goldie,  the  President,  was  in  the  chair,  and 
among  those  present  were  Dr.  Nansen,  Lord  Fortsmonth,  Lord  Strathoona,  Colonel 
Sir  T.  Holdich,  Admiral  Sir  A.  Markham,  the  Dean  of  Westminster,  Sir  A.  Binnie, 
Mr.  Douglas  Fresh  field,  Colonel  Sir  C.  Scott-Moncrieff,  Sir  Eric  Barrington,  Sir  M. 
Ommanney,  Mr.  Ridgely  Carter,  Sir  G.  S.  Mackenzie,  Admiral  the  Hon.  Sir  E.  R. 
Fremantle,  the  Hon.  J.  W.  Taverner,  Mr.  R.  L.  Antrobus,  Vice- Admiral  Sir  J. 
Bruce,  Mr.  Moberly  Bell,  Mr.  Walrond  Clarke,  the  Hon.  W.  Pomber  Reeves,  Sir 
Harry  Johnston,  Colonel  the  Hon.  M.  G.  Talbot,  Mr.  T.  A.  Coghlan,  Mr.  H.  Yates 
Thompson,  General  Shaw  Stewart,  Colonel  C.  E.  Yate,  Mr.  Dobson,  Captain  F. 
W.  Creak,  Mr.  Vernon  Magniac,  Captain  O'Connor,  Major  C.  F.  Close,  Mr.  Tador 
G.  Trevor,  Captain  W.  F.  O'Connor,  Major  L.  Darwin,  Mr.  J.  F.  Hughes,  Mr.  E.  L. 
S.  Cocks,  Major-General  Sir  T.  Fraser,  and  Colonel  Sir  C.  M.  Watson. 

After  the  toasts  of  "  Our  Patron,  the  King,"  and  "  Our  Vice-Patron,  the  Prince 
of  Wales,"  the  President  proposed  the  toast  of  "  The  Army  and  Navy,"  to  which 
the  Earl  of  Portsmouth  and  the  Admiral  the  Hon.  Sir  E.  R.  Fremantle  responded. 

Sir  Habbt  Johnston  proposed  "  The  Medallists,"  for  whom  Dr.  Robert  Bell, 
r.B.8.,  and  Prof.  W.  M.  Ramsay  responded. 

Major  L.  Dabwik  gave  **  The  Guests." 

Dr.  Nansen  said,  in  responding,  that  he  felt  it  to  be  a  very  great  honour  to  be 
the  guest  of  the  leading  Geographical  Society  of  the  world.  Geographical  explorers 
had  conquered  the  world,  but  he  hoped  they  were  not  going  to  take  their  ease. 
A  great  many  men  of  great  ability  had  been  too  much  tempted  to  make  records, 
and  had  not  taken  enough  trouble  to  make  thorough  exploration.  They  had  now 
got  rid  of  that  curse.  There  was  a  little  temptation  left  to  make  records  in  the 
polar  regions,  but  there  was  very  little  in  the  rest  of  the  world,  and  now  was  the 
time  for  scientific  geographical  exploration.  In  oceanographical  exploration  we 
were  very  far  from  being  up  to  the  mark  in  comparison  with  the  strides  made  by 
the  sciences  on  terra  firma.    In  other  directions,  also,  there  was  much  to  be  done. 

Sir  Alexander  Binnie  and  the  Hon.  J.  W.  Tavebner  also  responded.  The 
toast  list  concluded  with  the  toast  of  '*  The  President  and  the  Society,"  which  was 
submitted  by  the  Dean  of  Westminster  and  acknowledged  by  Sir  George  Goldie. 


Fourteenth  Meeting,  June  11,  1906.--The  Right  Hon.  Sir  George  T. 
Goldie,  k.c.m.g.,  d.c.l.,  f.r.s.,  President,  in  the  Chair. 

Elections. — Hamilton  Bdly^  M,A, ;  Chas,  Bampfylde ;  Lord  Basing ,  C,B,  ; 
Lieut.- Colonel  Chas,  Forbes  BJane,  R,H.A,;  Colonel  E.  Burnly- Campbell,  late 
6<A  Dragoon  Guards  ;  Read  Crewe ;  F,  B^ Almeida ;  John  Horace  Fry ;  Captain 
Terence  Keyes,  LA, ;  Lnnes  Harold  Stranger ;  Colonel  F.  H.  Ward,  late  R.A,  ; 
Barry  Owen  White ;  Edward  Neale  Wigg. 

The  paper  read  was : — 

'*  The  (Geography  of  the  Indian  Ocean."    By  J.  Stanley  Gardiner,  m.a. 


Fifteenth  Meeting,  June  18, 1906.— The  Right  Hon.  Sir  George  T.  Goldie, 

K.C.M.G.,  D.C.L.,  F.R.S.,  President,  in  the  Chair. 

Elections: — Edgar    Pierce  Allen;    Colonel    A,    C.  Bailward  (hUe  B.A,); 
John  George  Barkley;  C,   W.  A,  Buma;  George  Carter,  M,A.;  Herbert  Lloyd 
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Chittenden;  Charles  T,  Currdly^  M,A.;  B,  Dames;  Wm.  Mitclieson  Dodd;  Archi- 
bald D,  Douglas ;  Captain  Q,  Drage ;  John  Qaskin  Dunlop,  M,A, ;  E.  F. 
Elton,  M.A. ;  Qeorge  Ooss ;  Edwin  Oreenacre ;  CJiarles  Waiter  Orimwade ; 
Captain  John  Havington  {Rifle  Brigade);  John  Harris;  Hugh  L.  Heber-Percy ; 
Daniel  Wilkinson  Iddings;  Andrew  S.  Iddings;  Andrew  D,  Lord;  8.  F,  B, 
Martin ;  Henry  W,  Maynard ;  Dr,  Edalj  M,  Modi ;  Frederick  Morrow ;  Captain 
C,  C,  Newnham  (6th  King  Edward's  Own  Cavalry);  H  A,  Ottewill;  T,  Comyn 
Piatt \  Walter  Thomas  Taylor;  W.  L,  0.  Twiss;  Leslie  Urquhart;  Ralph  T, 
Teates ;  Captain  James  Weir, 

The  paper  read  was : — 

"A  Fifth  Journey  in  Persia."    By  Major  P.  Moleswortb  Sykes,  o.M.a. 
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Additions  to  the  Library, 
By  EDWARD   HEAWOOD,  M.A.,  Librarian^  R.G.S. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Col.  =  Colonies. 

Com.  =  Commerce. 

C.  R.  =  Comptes  Rendns. 
E.  =  Erdkunde. 

G.  =  Geography,  G^graphio,  Geografla. 

Ges.  =  Gesellschaft. 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

Jb.  =  Jahrbnoh. 

k.  u.  k.  =  kaiserlich  nnd  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  (M^m.)  =  Memoirs,  M^moires. 

Met.  (m^t)  =  Meteorological,  etc. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  (Riv.)  =  Review,  Revue,  Rivista. 

S.  =  Society,  Sooi^t^,  Selskab. 

Sc.  =  8cience(s). 

Sitzb.  =  Sitznngsbericht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissenschaft,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  guartOj  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half -inch.    The  size  of  the  Journal  is  10  x  6}. 

A  selection  of  the  works  in  this  list  will  be  notioad  elsewhere  in  the  "  Journal." 

EUROPE. 

Adriatic.  Cori  and  Men. 

Jahretb.  V.  FSrderung  naturip,  Erforschung  Adria  2  1904  (1905) :  12-38. 

Bericht  iiber  die  im  Auftrage  des  loblichen  Vereines  zur  Forderung  der  natnrwis- 
senschaftlichen  Erforschung  der  Adria  im  Jahre  190<l  ansgefiihrten  ozeanograph- 
ischen  und  biologischen  Untersuchungen  und  Arbeiten  im  Gk>lfe  von  Triest. 
Von  Prof.  Karl  I.  Cori. 

Vorl&ufiger  Bericht  fiber  die  physikalisch-geographischen  Untersuchungen  im 
Golfe  von  Triest,  vom  Jull  1904  bis  Mai  1905.    Von  Alfred  Merz. 

Austria.  Haidenthaller. 

The  Saline  lodnretted  Springs  of  Hall-Baths  in  Upper  Austria.  By  Dr.  J. 
Haidenthaller.  ('Illustrated  Europe,*  No.  182.)  Zurich:  Art.  Institut  Orrell 
Fiissli,  [1906].  Size  7}  x  5,  pp.  86.  musirations  and  Plan,  Presented  by  the  Pulh 
liahers. 
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AfLttriA— Biyer-Tarraeeg.    M.RB.G.  Oes,  Fte)t  48  (1905):  587-591.  Behaffer. 

Bemerkungen  zur  Frage  der  alien  Flnsatorrassen  bei  Wicn.  Von  Dr.  F.  X. 
Sohaffer. 

Balkan  Peninaala.  Herbert. 

By-paths  in  the  Balkans.  By  \V.  V.  Herbert  (Captain  Frederick  William  von 
Herbert).  London :  Ohapman  &  Hall,  1906.  Size  9x6,  pp.  xiv.  and  270.  Frontis- 
pieee.    Price  lOf.  6(2.  net,    Pre$efUed  by  the  Publishen, 

Central  Europe.  Sommer. 

Die  wirkliche  Temperatnrverteilnng  in  Mittelenropa.  Von  Dr.  Emil  Sommer. 
(Forschongen  zar  acntsohen  Landcs-  und  Volkskando  .  .  .  horausgegeben  von 
Dr.  A.  Kirohhoff.  XVI.  Band,  Heft  2.)  Stnttgart:  J.  Engelhom,  1906.  Size 
9)  X  6},  pp.  125-166.    Maps. 

Bnrope— Commonieationi.   M.K.K.O.  Oe$.  Wien  48  (1905):  515-560, 592-628.   Boblhoff. 

Enrop&ieoheB  Verkehrsleben  (vom  Altertume  bis  zum  Westfalischen  Frieden). 
Eine  Stndie  yon  J.  v.  Doblhoff. 

Inrope — Oravity  Determination.  Borrass. 

Relative  Bestimmungen  der  Intensitat  der  Schwerkraft  aaf  den  stationen 
Bnkarest  Tiglina  bei  Qalatz,  Wien,  Oharlottenbnrg  und  Pnlkowa  im  Anschlnss  an 
Potsdam.  'Ansgefuhrt  und  bearbeitet  von  E.  Borrass.  (Veroffentliohung  dos 
Eonigl.  PreuBsischen  Qeodatischen  Institutes,  N.F.  No.  23.)  Berlin  :  P.  Stankie- 
wicz,  1905.    Size  10  x  7,  pp.  68.    Presented  by  the  Imtitute. 

larope— Languages.  Mikkola. 

Ofverngt  Fimka  Vet.-S.  FSrhandl  45, 1902-3,  No.  4  (1903) :  pp.  47. 

Baltisches  und  Slavisches.     Von  Joos.  J.  Mikkola. 
Fenroe  Islands.  P,R.S.  Edinbtirgh  25  (1906) :  2-24.  Annandale. 

The  People  of  the  Faroes.     By  Nelson  Annandale.     With  Sketeh-map. 

Ptoroe  Islands.  Scotiuh  G.  Mag.  22  (1906) :  61-76, 134-147  Cnrrie. 

The  Fffiroe  Islands.    By  James  Cnrrie.     With  lUustrationt. 

France.  B.8.0.  Com,  Bordeaux  29  (1906) :  21-30.     Abriond  and  Desoombes. 

Ln  1  )^forestation  du  sol  fran9ais.    Par  L.  Abrioud. 
Rapport  sur  1e  voeu  du  Syndicat  d*initiative  de  la  Savoie.     Par  Paul  Desoombes. 

France.  C.  lid,  142(1906):  184-186.  Olangeaud. 

Une  ancienno  chaine  volcanique  au  nord-ouest  de  la  cliaine  dos  Pays.  Note  de  P. 
Glangeaud. 

France— Coasts.    B.  de  G.  Eii^torique  et  Descriptive  (1904) :  439-479.  Pawlowski. 

Les  transformations  du  littoral  fran9aiB.  Le  golfede  Brouage  et  le  pays  marennais 
k  travers  les  &ge9.  d^apres  la  geologic,  la  cartographie,  et  Thistoire.  Par  M. 
Auguste  Pawlowski. 

France — Historical.    B.  de  G.  Historique  et  Descriptive  (1905):  45-160.  Loisne. 

Catalogue  raisonn^  des  cartes  et  plans  de  rancienne  province  d*  Artois.  Communica- 
tion de  M.  le  Comte  de  Loisne. 

Oermany.  T.  Edinburgh  Gtol,  8.  8  (1005) :  403-412.  Cnrrie. 

The  Stassfurt  Salt  Industry.    By  James  Cnrrie. 

Oermany.  Wimmer. 

Gesohichte  des  deutscben  Bodens  mit  seinem  Pflanzen-  und  Tierlobeu  von  der 
keltisch-romischen  Urzeit  bis  zur  Gegenwart.  Historisch-geographiache  Darstel- 
lungen  von  J.  Wimmer.  Halle  a.  8. :  Buchhandlung  des  Waisenhauses,  1905.  Size 
9x6,  pp.  viii.  and  476.     Price  Sm.    Presented  by  the  Publisher.   [To  be  reviewed.] 

Oermany— Bavaria.        M.G.  Ges.  MUnchen  1  (1905) :  313-354.  Bosch. 

Der  Kontakt  zwischen  dem  Flysch  und  der  Molasse  im  Allg'au.  Von  A.  Rosch. 
With  Map  and  Plate. 

Germany —Oaietteer.  Neumann. 

Neumanns  Orts-  und  Vorkehrs-Lexikon  des  Deutscben  Reichs.  Vierte  Auflage, 
herausgegeben  von  Dr.  jur.  Max  Broesike  und  Wilhelm  KeiL  Leipzig  und  Wien  : 
Bibliographischen  Institut,  1905.  Size  10  x  6},  pp.  1256.  Maps  and  Plans. 
Price  168.  Sd. 

This  standard  work,  the  third  edition  of  which  appeared  some  twelve  years  ago,  has 
now  been  considerably  enlarged  and  thoroughly  revised. 
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Germany—Han.  M.O.  Ge$.  Jena  28  (1905) :  1-7.  Walthar. 

Einige  wichtigere  ErgebniBse  der  geologisohen  Unterenohung  des  Harzgebirgea. 
Von  Dr.  Karl  Walther. 

Germany — Hessen.  Heealer. 

HessiBche  Landes-  nnd  Yolkskunde.  Das  ehemaligo  Kurhessen  and  das  Hinterland 
am  Ausgange  dee  19.  Jahrhundcrts.  In  Yerbindung  mit  dem  Yerein  f dr  Erdkunde 
zn  Cassel  und  zablreichen  Mitarbeitem  heranBgegeben  von  Carl  Heesler.  Band  I. 
HeesiBobo  Landcaknnde,  Erste  Halfte.  Band  11.  HesBisohe  Yolksknnde.  Mar- 
borg :  N.  G.  Elwert,  1904-1906.  Size  9|  x  6J,  pp.  xii.  and  532,  and  xvi  and  662. 
Mapn  and  lUugtraiiani.    Price  16«.  3d. 

Germany— Silesia.  Z.  Oe$,  E.  Berlin  (1906) :  10-38.  Friedrieh. 

Die  glazialen  Stauseen  des  Steinc-Tales  bei  Mohlten  nnddes  Neisse-Tales  zwisch- 
en  Wartba  nnd  ( Jamenz,  oin  Beitrag  znr  GlazialforsohuDg  im  (rcbiet  der  oberen 
Glatzer  Neiseo.    Yon  E.  G.  Friedrieh.     With  Map  and  Profihi. 

Iceland.  M.K.K.G.  Oes.  Wien  48  (1905):  C29-630.  Schneider. 

Yorlaufiger  Bericbt  iiber  die  ErgebnisBe  einer  Studienreise  nach  Island  im  Sommer 
1905.     Yon  Dr.  Karl  Schneider. 

Italy— Lipari  Islands.    M.G.  Ges.  Hamburg  21  (190G):  202-205.  Bchlee. 

Die  Lipariseben  Inseln  und  ihre  Yulkane.     Yon  Dr.  Sohlee. 

Northern  Enropa— Lapland.    La  G.,  B.8.G.  Paris  18  (1906):  48-50.  Babot. 

ActionB  geologiques  des  d^b&oles  en  Laponie.  Par  Charles  Kabot.  With  Uluitra" 
tion$. 

Norway.  La  G.,  B.8.G.  Paris  18  (190G)  :  43-48.  Eabot. 

Exploration  g^logique  du  Sognefjord  sup^ricur.  Par  Charles  Rabot.  With  lUtu- 
tration$. 

Portugal.  B.8.G.  LiUe  45  (1906) :  48-54.  Qnievreoz. 

De  la  defense  naturelle  dn  Portugal  et  pourqnoi  la  fnsion  des  Portngais  et  des 
Espagnols  en  une  seule  nation  est  impossible.    Par  C.  J.  Qui^yrenx. 

Aossia.  M.G,  Ges.  Hamburg  21  (1906) :  224-228.  Friederiehien. 

RuBsland,  Land  nnd  Lente.    Yon  Dr.  Max  Fricderiobsen. 
Boandinavia— Earthquake.    M.G.  Ges.  Hamburg  21  (1906) :  205-207.  Petenen. 

Mitteilnugen    iiber    dio    Erderschiittemng^n    in    Skandinavien.      Yon    Dr.    J. 

Petersen. 

Soandinavia— Historioal.     M.K.K.G.  Ges.  Wien  48  (1905) :  631-633.  Schooner. 

Hat  es  cine  yorskandinaviBche  Einheit  gegeben  ?    Yon  J.  G.  Schoener. 
The  writer  holds  that  the  peoples  of  Sweden  and  Norway  were  differentiated  from 
the  earliest  times  of  the  settlement  of  the  peninsula. 

Sweden.  Oavelin. 

Gmnddragen  af  Kartbladet  Loftahammars  Geologi.  Akademiak  Afhandling  som 
med  tillst&nd  af  Yidtberomda  Filosofiska  Fakultetens  i  Upsala,  Matematiskt-Natur- 
yetenskapliga  Sektion  for  Filosofiska  Gradens  Yinnande  till  Offentlig  Granskning 
Framstafles  af  Axel  Gayelin.  Stockholm,  1905.  Size  9}  x  6,  pp.  92.  Mapg  and 
Illustrations. 

United  Kingdom— Cornwall.    Nature  78  (1906) :  366-368.  Lockyer. 

Notes  on  Some  Cornish  Circles.  By  Sir  Norman  Lockyer,  k.c.b.,  f.r.s.  With 
Illustrations. 

United  Kingdom— SooUand.    P.R.S.  Edinburgh  25  (1905) :  616-629.       Blyth  and  Tait. 
Notes  on  the  Rainfall  on  the  Drainage  Area  of  the  Talla  Reseryoir.    By  B.  Hall 
Blyth  and  W.  A.  Tait.     With  Map  and  Diagrams. 

United  Kingdom— Scotland.  T.R.8.  Edinburgh  48  (1905) :  pp.  566.  Bnchan  and  Omond. 

The  Meteorology  of  the  Ben  Neyis  Observatories.  Part  iii.  Containing  the  Observa- 
tions for  the  years  1893,  1894,  1895,  1896,  and  1897,  with  Appendix.  Edited  by 
Dr.  Alexander  Buehan  and  R.  T.  Omond.     With  Diagrams. 

United  Kingdom— Sootland.  Ohrystal  and  Maclagan-Wedderbnm. 

T.R.8.  Edinburgh  41  (1905) :  823-850. 

Calonlation  of  the  Periods  and  Nodes  of  Lochs  Earn  and  Treig,  from  the 
Bathymetrio  Data  of  the  Scottish  Lake  Survey.  By  Prof.  Chrystal  and  Ernest 
Maclagan-Wedderbnm.     With  Maps. 
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ITaitad  Kingdom--8cotUnd.    T.R.8,  Edinburgh  41  (1905) :  359-366.  Falconer. 

The  Igneoan  Goology  of  tho  Bathgate  and  Linlithgow  Hills.     By  J.  D.  Falconer. 
With  Map. 

Vnitod  Kingdom— Scotland.    Scottish  Q.  Mag.  22  (1906) :  117-134.  Gcikle. 

The  History  of  the  Geography  of  Scotland.      By  Sir  Archibald  Geikie,  f.r.s. 
Wiih  Maps  and  Illustrations. 

On  the  OTolution  of  the  physical  features. 

Vnitod  Kingdom— Scotland.     Quarterly  J.  Geol,  S.  62  (1906) :  40-69.  Harker. 

The  Geological  Structure  of  the  Sghrr  of  Eigg.  By  Alfred  Harker.  With  Map 
and  lUustrationt. 

Vnited  Kingdom— Scotland.     Quarterly  J,  Oeol  S.  62  (1900) :  13-39.  Jamicson. 

The  Glacial  Period  in  Aberdeenshire  and  the  Sontliern  Border  of  tho  Moray 
Firth.    By  T.  F.  Jamieson. 

United  Kingdom— Scotland.  Maclagan-Wedderbam. 

P.R.S.  Edinburgh  25  (1906) :  25-26. 

Seiches  observed  in  Loch  Nobs.    By  E.  Maclagan-Wedderbnm. 
United  Kingdom— Scotland.     T.R.8.  Edinburgh  40  (1903):  469-509.  Mossman. 

The  Meteorology  of  Edinburgh.     Part  iii.     By  R.  C.  Mossman.     With  Diagram. 

United  Kingdom— Scotland.    P.R.S.  Edinburgh  25  (1905) :  609-615.  Murray. 

The  Bhizopods  and  Hcliozoa  of  Loch  Kess.    By  James  Murray. 

United  Kingdom— Scotland.   T.R.S.  Edinburgh  40  (1904) :  835-877.    Peach  and  Home. 
The  Ganonbie  Coalfield :  its  Geological  Structure  and  Relations  to  the  Carboniferous 
Rocks  of  the  North  of  England  and  Central  Scotland.     By  Dr.  B.  N.  Poach  and 
Dr.  J.  Home.     With  Map  and  Sections, 

United  Kingdom— Scotland.    P.R.S.  Edinburgh  25  (1905) :  593-608.  Penard. 

Sur  lea  Saroodin^  do  Loch  Ness.    Note  de  M.  le  D.  E.  Penard.    With  Illustrations. 

United  Kingdom— Wales.        Nature  73  (1 906) :  425-426.  Galloway. 

The  Landslide  in  the  Rhymney  Valley.     By  Prof.  W.  Galloway. 

United  Kingdom— Wales.     T.R.S.  Edinburgh  41  (1904) :  51^87.  John. 

The  Glacial  Deposits  of  Northern  Pembrokeshire.'  By  Dr.  T.  J.  Jelm.    With  Plate 

and  DioffranL 
Noticed  in  the  Monthly  Record  (May  number,  p.  501 ). 
United  Kingdom— Wales.  Smith. 

The  Itinerary  in  Wales  of  John  Lelaud  in  or  about  the  years  1536-1539.   Extracted 

from  his  Manuscripts.     Arranged  and  edited  by  Lucy  Toulmin  Smith.     London  : 

George  Bell  &  Sons,  1906.    Size  9J  x  7^  pp.  xii.  and  152.    Map.    Price  lOs.  6<i.  net. 

Brings  together,  from  the  old  topographer  and  antiquarian's  *  Itinerary  through 

England  and  Wales,'  the  scattered  portions  relating  to  the  latter.    The  descriptions 

are  of  much  interest  as  supplying  a  means  of  comparing  the  state  of  things  in  Wales 

in  the  sixteenth  century  with  those  of  later  times.     The  map  traces  the  itinerary,  so 

far  as  it  can  be  made  out. 

United  Kingdom — Waterways.  Forbes  and  Ashford. 

Our  Waterways:  A  History  of  Inland  Navigation  considered  as  a  branch  of 
Water  Conservancy.  By  Urquhart  A.  Forbes  and  W.  H.  R.  Ashford.  London  : 
John  Murray,  1906.  Size  9x6,  pp.  xiv.  and  336.  Map.  Price  \2s.  net.  Pre- 
iented  by  the  PMisher. 

United  Kingdom— Yorkshire.     Quarterly  J.  Geol.  8.  62  (1906)  :  5-12.  Davi«)n. 

The  Doncaster  Earthquake  of  April  23,  1905.  By  Charles  Davison  bo.d.  With 
Map. 

ASIA. 

Armenia  and  Knrdiitan.  Globus  89  (1006) :  41-44.  Volland. 

Bilder  aus  Armenien  und  Kurdistan.     Von  Dr.  Volland.     With  Illustrations. 

Otipian  Sea.  Naturw.  Wochenschrifl  4  (1905)  :  689-698.  Stahlberg. 

Der  Karabugas  als  Bildungsstiitte  eines  marinen  Salzlngers.  Von  Walter 
Stahlberg.     With  Maps. 

OUnn.  J.  Manchester  G.S,  21,  1905  (1906)  :  13-29.  Swallow. 

TaiTnan  ta  to  Hankow:  an  Overland  Trip  in  North  China.  By  Prof.  R.  W. 
Swallow.     WOh  Ittuttrations. 
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Chin*.  

China.  Imperial  Maritime  Customs.  1,  Statistical  Series.  Nos.  3  and  4.  Retains 
of  Trade  (46th  Issue)  and  Trade  Reports  (40th  Issue),  1904.  Part  ii.— Reports  and 
Statistics  for  each  Port.  VoL  2.<  Southern  Ports  (with  Report  on  the  working 
of  the  Post  OfiSoe).  Shanghai :  Kelly  &  Walsh ;  London :  P.  S.  King  &  Bon,  1905. 
Size  11}  X  9,  pp.  XX.  and  535-1015.    Maps, 

Eastern  Asia— Sakhalin.    B.  American  G.8.  37  (1905) :  724-726.  

The  Partition  of  Sakhalin.     With  Map. 

French  Indo-China— Cambodia.  Aymonier. 

B.  de  G.  hidorique  et  deteriptive  (1905) :  43-44. 
IdentiBoation  do  noms  de  lieux  port^s  sur  les  cartes  publi^es  par  M.  Marcel  dans 
le  "  Siam  ancien  '*  de  M.  Foumereau.    Par  M.  £tienne  Aymonier. 

French  Indo-China— Cambodia.    B.8.G,  Boehe/ort  27  (1905)  :  177-186.  

Le  camet  d*un  marsouin,  Cambodge. 

India— Bombay.  Tour  du  Mamie  12  (1906) :  pp.  1-48.  Menant. 

Aux  monuments  bouddhiques  et  Jai'oas  du  Gimar  (Pr^sidence  de  Bombay). 
Par  M"*  D.  Menant.     With  Map  and  Illustrations, 

India— Calcutta.  J.8.  Arts  54  (190G)  :  275-298.  Bnekland. 

The  City  of  Calcutta.     By  C.  R  Buckland. 

India— Ethnology.  PM.8.,  8er,  B.  77  (1906) :  239-241.  Biyers. 

Report  on  the  Psychology  and  Sociology  of  the  Todas  and  other  Indian  Tribes. 
By  Dr.  W.  H.  R.  Rivers. 

India — Himalayas.  Ferber. 

Die  Erkundung  des  Mustaghpasses  im  Karakornm-Himalaya.    Yon  Ang.  C.  F. 

Ferber.    (Sonderabdruck  aus  der  Zeitschrift  des  Deutschen  und  Osterreichisohen 
Alpenvereins,  1905.)     Innsbruck,  1905.     Size  10}  x  7},  pp.  [20].    Ulustrations 
and  Maps.     Presented  by  the  Author. 
On  a  journey  carried  out  by  the  author  in  1903  in  company  with  E.  Honigmann. 

India— Himalayas.  Alpine  J.  23  (1906) :  51-54.  

The  Disaster  on  Eangchenjunga. 

India — Hindustani.  Harrison. 

A  Manual  of  Lascarl-Hindustani,  with  technical  terms  and  phrases.  By  N. 
Harrison.  London:  N.  Harrison,  1905.  Size  7x5,  pp.  116.  Price  2»,  6d.  net. 
Presented  hy  the  Author. 

Intended  primarily  for  the  use  of  officers  and  engineers  of  steamers  carrying  Lascar 
crews. 

India— K.W.  Frontier.  

Administration  Report  of  the  Korth-West  Frontier  Proyinoe  for  1904-1905. 
Calcutta,  1905.    Size  13}  x  8},  pp.  iy.,  yiii.,  and  40. 

Indian  Ocean— Maldiye  Islands.    A  iravers  le  Monde  12  (1906) :  28.  

Le  Couronnement  du  Sultan  des  Maldives. 

Japan.  yfZpina  J.  23  (1906):  1-15.  Weston. 

Mountaineering  in  the  Southern  Alps  of  Japan,  and  Japanese  Mountain  Clube. 
By  Walter  Weston.     With  Map  and  Illustrations. 

Malay  Archipelago— Seas.  Baren. 

J.  yan  Baren.    Die  Zeeen  van  den  Indischen  Archipel.    (Oyergedmkt  uit  de 
Encyclopssdie  yan  N.-I.,  Dl.  iy.)    Leyden,  1905.     Size  lOJ  x  7 J,  pp.  [12].    Pre- 
tented  hy  the  Author. 
Scientific  description  of  the  yarious  sea-basins  of  the  archipelago. 

Persia.  M.G.  Gee.  Jena  23  (1905) :  8-15.  Strauss. 

Ein  Ausflug  yon  Kermanschah  an  den  Seimere.    Von  T.  Strauss. 

Persia.  J.  Manchester  G.S.  21, 1905  (1906) :  1-12.  Sykes. 

Some  Notes  on  Journeys  in  Southern  and  South-Eastern  Persia.  By  Herbert 
R.  Sykes.     With  lUuitrations. 

Bnssia — Siberia.  Patkanow. 

Versuch  einer  Geographic  und  Statistik  der  Tungusenst'amme  Sibiriens.  Nach 
den  Angaben  der  Volksz'ahlung  1897  bearbeitet  yon  S.  Patkanow.    [Publications 
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du  Ck>mit^  HoDgrois  de  TAssooiation  Internationale  pour  TExploration  de  TAsie 
Genirale  et  de  rExtr^me  Orient  I.]  (Sonderabdrnck  aus  den  ly.-VI.  Jahrg.  der 
Zeitaohrift  Eeleti  Szemlc  (Revue  Orieniale).)  Budapest,  1905.  Size  9  x  6}, 
pp.  204.    Preiented  by  the  Author, 

Boiiian  Central  Asia.    Acta  S.  8e,  Fennicx  25,  p.  1  (1899) :  pp.  132,  etc.        TaUqvist. 
Ibn  Sa'  Id  :  Kit&b  al-mugri^  H  hul&  al-niagrib,  Buoh  IV.    Geschichte  dcr  Ibbiden 
und  Fust&t^nsische  Biographien.     I.  Deutsche  Bearbeitung  uebst  einem  AliiBZug 
ftQ8  al-KindlB  Ta'-rih  Mi9r.    II.  Arabischer  Text  mit  Anmorkungeu  und  Begisteru. 
Von  Dr.  Knut  L.  TallqTist. 

Ihsid  was  the  title  of  the  rulers  of  Ferghana. 

AfBIGA. 

AbjaiinU.  DeuUeh.  Bundschau  G.  28  (1905)  :  145-150.  Bieber. 

Die  osterreichische  Expedition  naoh  Kaffa.  Nach  den  Mitteilungen  des  Ex- 
peditionsmitgliedes  Friedrich  J.  Bieber.    lUustrationt,    [See  vol.  27,  p.  503.] 

Algeria.  La  G.,  B.8,G.  Pans  18  (1906) :  40-42.  

A  propoB  de  la  position  geographiquo  d'El  Oued. 
Biitiah  Saet  Afirloa.  Globus  89  (1906) :  141-144.  Bohiitse. 

Der  Elefant  in  Britiech-Ostafrika  und  Uganda.    Yon  W.  Schiitze. 

Cape  Colony.  Quarterly  J.  Oeol  S.  62  (1906)  :  70-87.  Schwari. 

The  CJoast-Ledges  in  the  South-Weet  of  the  Cape  Colony.  By  Prof.  Ernest  H.  L. 
SchwsLrz.    [See  June  number,  p.  629.] 

^pe  Verde  Islandi.  Baijona. 

B.8.G.  Luboa  28  (1905):  79-84, 120-125, 144-151,  172-178,  273-276,  292-297,  315-321. 
InformaQoes  sobre  a  Provincia  do  Cabo  Verde.     Por  A.  Barjona  de  Freitae. 

Bgjpt.  Oolvin. 

The  Making  of  Modern  Egypt.  By  Sir  Auckland  Colvin,  k.c.s.i.,  etc.  London  : 
Seeley  &  Co.,  1906.  Size  9'x  6,  pp.  xiv.  and  428.  Map  and  Frontispiece.  Price 
18«.  net.    Presented  by  the  Publishers,    [Reviewed  in  vol.  27,  p.  622.] 

Sgypt— HUe  BelU.  P.B.I,  17  (1906) :  448-449.  Hogarth. 

The  Marshes  of  the  Nile  Delta.    By  D.  G.  Hogarth.     [Abstract] 

XadagaMar.  La  G.,  B.8.G.  Paris  18  (1906) :  19-23.  Boole. 

L^muriens  et  Lcmurie.    Par  Marcellln  Boule. 

Xadagasear.  Bev.  Madagascar  7  (2)  (1905) :  440-457.  Lepreox. 

Lc  Yoyage  de  M.  Leprcux  sur  la  Cote  Est. 

Xoroeeo.  M.G.  Ges.  Hamburg  21  (1906) :  232-234.  Flsoher. 

Marokko  und  seine  wirtschaftliche  Bedeutung.     Von  Prof.  Dr.  Theobald  Fischer. 

Xoroeeo.  Oenthe. 

Marokko,  Reiseschilderungen  von  Dr.  Siegfried  Genthe.  Herausgegoben  von 
Dr.  Georg  Wegener.  Zweite  Auflage.  Berlin :  AUgemeiner  Verein  fur  Deutsche 
Literatiir,  1906.  Size  9x6,  pp.  xx.  and  368.  Illustraiions,  Price  6  m.  Pre- 
senlted  by  the  Publishers, 

See  note  on  the  volume  of  Dr.  Genthe's  travels  dealing  with  Korea  (June  number, 
p.  644). 

Xoroeeo.  Oentil. 

Misflion  de  Segonzac.  Dans  le  Bled  es  Siba.  Explorations  au  Maroc.  Par  Louis 
Gentil.  Paris:  Massou  et  Cie.,  1906.  Size  9}  x  7^,  pp.  xvi.  and  364.  Map  and 
lllusirations.    Price  12/r.     Presented  by  the  Publishers, 

This  will  be  reviewed  elsewhere.    The  author,  it  will  be  remembered,  was  geologist 
to  the  last  Segonzac  expedition. 

Portngnese  Sait  Africa.  

O  Territorio  de  Manica  e  Sofala  e  a  Administra9ao  da  Companhia  de  Mo9ambique. 
(1892-1900.)  Monographia  para  ser  presente  ao  (Jongresso  Colonial  promovido 
pela  Sooiedade  de  Geographia  de  Lisboa  em  1901.  Lisboa:  Typ.  da  Companhia 
Nadonal  Editora,  1902.  Size  12}  x  9,  pp.  430  and  110.  Maps  and  Illustrations. 
Prmented  by  the  Companhia  de  Mo^amftique. 

PortngaeM  Oninea.  B.S.G.  Lisboa  28  (1905) :  394-404.  Fonseca. 

Qoin^.    Por  A.  Lonreiro  de  Fonseca. 
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Sahara.  La  Q.,  B.8.Q.  Parii  18  (1906) :  52-54.  Chudean. 

Exploration  de  M.  Ghudeau  daus  le  Sahara.     With  Map, 

Sahara.  La  Q.,  B^.G.  Parii  18  (1906) :  5-18.  Oautitr. 

Da  Touat  au  Nigor.    Par  £.  F.  Oautier.     With  Map. 

Sahara.  La  O.,  B.8.0.  Pans  18  (1906) :  30-39.  Sehirmer. 

Lea  r^ultata  g^graphiquea  de  la  Mission  Saharienne  (l^lission  Foureau-Lamy). 
Par  Henri  Sohirmer.     With  lUuHrations. 

Sahara.  Globus  89  (1906) :  55-57.  YilUtto. 

Vlllattes  Forsohnngen  in  der  Sahara.     With  Map. 

South  and  East  Africa.       La  Q.,  B.8.0,  Paris  18  (1906) :  70-73.  Jalla. 

A  travers  TAfriqae  Australe.    Par  M.  Jalla.     With  Map. 

Sudan.  B.8.B.  Beige  O.  29  (1905) :  350-372,  447-459.  Schoep. 

Quelques  considerations  sur  le  bassin  du  Tchad.    Par  A.  Schoep.     With  Maps, 

Togo,  etc.  M.O.  Ges.  M&nchen  1  (1905) :  393-474.  AmmoA. 

Zur  Geologic  von  Togo  und  voni  Nigerlande.  Von  Prof.  Dr.  L.  v.  Ammon. 
With  Map  and  Illustrations. 

Togo.  G/o&tM89(1906):  139-141.  Spieti. 

Bedeutung  einiger  Stadte-  und  Dorfiiamen  in  Deutscli-Togo.    Von  C.  Spiess. 

Tunis— Historical    B.  de  G.  hisiorique  et  descriptive  (1905) :  31-42.  Hamj. 

Le  royaume  de  Tunis  en  1271.  Etude  de  geographic  historique.  Par  M.  le 
Dr.  E.  T.  Hauiy.     With  Map. 

Uganda.  Alpine  J.  28  (1906) :  45-50.  Fxvshfield. 

Buwenzori.    By  Douglas  W.  Fresh  field. 

West  Africa.  B,8.  Languedoc  G.  28  (1905) :  422-429.  Beohambro. 

Los  Moutons  de  I'Afriquc  Occidentale.    Par  P.  Dechambre. 

NORTH  AMERICA. 

Mexico — Sonora.  [Bird.] 

SoDora,  the  Empire  State  of  the  West  Mexican  Coast.  [Written  by  Allan  T. 
Bird.]  Ouaymas :  Published  by  the  Sonora  Railway,  [not  dated}.  Size  5^  x  8, 
pp.  62.     Map  and  Illustrations. 

United  States — Appalachians.  Ayres  and  Asho. 

The  Southern  Appalachian  Forests.  By  H.  B.  Ayres  and  W.  W.  Ashe.  (U.S. 
(reologioal  Survey,  Professional  Paper,  No.  37.)  Washington,  1900.  Size  11|  x  9, 
pp.  292.    Maps  cmd  Illustrations. 

United  States — Oalifomia.  Mondonhall. 

The  Hydrology  of  San  Bernardino  Valley,  California.  By  Walter  C.  Mondenhall. 
(U.S.  Geological  Survey,  Water-supply  and  Irrigation  Paper,  No.  142.)  Washing- 
ton, 1905.    Size  9x6,  pp.  124.    Maps  and  Illustrations. 

United  States— Olaoial  Epoch.  Alden. 

The  Delayan  Lobe  of  the  Lake  Michigau  Glacier  of  the  Wisconsin  stage  of 
glaciation  and  associated  phenomena.  By  William  C.  Alden.  (U.S.  Geological 
Survey,  Professional  Paper,  No.  34.)  Washington,  1904.  Size  11^  x  9,  pp.  106. 
Maps  and  Illustrations. 

United  States— Hydrology.  Fuller. 

Contributions  to  the  Hydrology  of  the  Eastern  United  States  (U.S.  Geol.  Survey, 
Water-Supply  and  Irrigation  Paper,  No.  145.)  Washington,  1905.  Size  9  x  6, 
pp.  220.     Maps  and  Illustrations. 

United  States— Irrigation.  NewelL 

Proceedings  of  Second  Conference  of  Engineers  of  the  lieclamation  Service,  with 
accompanying  papers.  Compiled  by  F.  H.  Newell.  (U.S.  Geol.  Survey,  Water- 
Supply  and  Irrigation  Paper,  No.  146.)    Washington,  1905.    Size  9x6,  pp.  268. 

United  States— Kentucky.  Ulrich  and  Smith. 

The  Lead,  Zinc,  and  Fluorspar  Deposits  of  Western  Kentucky.  By  E.  O.  Ulrich 
and  W.  8.  Tangier  Smith.  (U.S.  Geol.  Survey,  Professional  Paper,  No.  36.) 
Washington,  1905.    Size  11|  x  9,  pp.  218.    Maps  and  Illustrations. 
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United  StatM — lUgnetism.  Bauer. 

Department  of  Commerce  and  Labor.  Coast  and  Geoileiic  Survey.  Terrestrial 
Mj^^^etiam.     Results  of  Magnetic  Observations  made  by  the  Coast  and  Geodetic 

turvey  between  July  1,  1904,  and  Juno  30,  1905.    By  L.  A.  Bauer.    Appendix 
fo.  3.    Report  for  1905.     Washington,  1905.    Size  11|  X  8,  pp.  105-192. 

United  States— Maryland.    Maryland  Qeol.  Suro.  6  (1905) :  99-141.  Bauer. 

Final  Report  on  the  Survey  of  tho  Boundary  Tiiue  betwoou  Allegany  and  Garrett 
Counties.    By  L.  A.  Bauer.     With  Map  and  lUustraiionB. 

United  States— Maryland.  Maryland  Geol.  8urv.  6  (1905)  :  219  636.    Clark  and  others. 

Report  on  the  Coals  of  Maryland.  By  William  Bullock  Clark,  with  the  collabora- 
tion of  George  C.  Martin,  J.  J.  Rutledge,  B.  8.  Randolph,  N.  Allen  Stockton,  W. 
B.  D.  Penniman,  and  Arthur  L.  Browne.     With  Mapi  and  lUuBtratians. 

United  States— Maryland.    Maryland  Qeol.  Surv.  6  (1905) :  143-218.  Johnson. 

Third  Report  on  the  Highways  of  Maryland.  By  A.  N.  Johnson.  With  Illuttra- 
iiont. 

United  States— Missonri.  Bain  and  Ulrieh. 

The  Copper  Deposits  of  Missouri.  By  U.  Foster  Bain  and  E.  O.  Ulrieh.  {B.U.S. 
OeoL  Surv.,  No.  267,  1905.)     Pp.  52.     With  SketcJi-maps  and  Illu»iralion. 

United  States— New  Mexico.  Keyes. 

Goology  and  underground  water  conditions  of  the  Jornada  del  Muerto,  New  Mexico. 
By  0.  R.  Keyes.  (U.S.  Geol.  Survey,  Water-Supply  and  Irrigation  Paper,  No.  123.) 
Washington,  1905.     Size  9 J  x  6,  pi».  42.     Maps  and  Illmtratiom. 

United  States— New  Tork.  Hobbs. 

The  Configuration  of  the  Rock  Floor  of  Greater  New  York.  By  W.  H.  Hobbs. 
{B.U.S.  Geol,  Surv.,  No.  270,  1905.;    Pp.  96.     With  Maps  ami  Section: 

United  SUtes— Oregon.      American  J.Sc.  21  (1906) :  58-66.  Hershey. 

Some  Western  Klamath  Stratigraphy.     By  Oscar  li.  llershey. 

United  States — Pennsylvania.  Stone. 

Mineral  Resources  of  the  Elders  liidge  Quadrangle,  Pennsylvania.  By  Kalph  W. 
Stone.    iB.U.S.  Geol.  Surv.,  No.  25(1,  1905.)    Pp.  86.     With  Maps  and  Illustrations. 

United  States— Bio  Orande.  Slichter. 

Observations  on  tho  Ground  Waters  of  Kio  Grande  Valley.  By  Charles  8.  Slichter. 
(U.S.  Geol.  Survey,  Water-Supply  and  Irrigation  I'ajwr,  No,  141.)  Washington, 
1905.     Size  9|  x  6,  pp.  81.     Maps  and  Illustrations. 

United  SUtes— Survey.    B.U.S.  Geol  Surv.,  No.  276  (1905):  pp.  264.  Gannett. 

Results  of  Primary  Trian^'ulalion  and  Primary  Traverse.  Fiscal  Year  1904-5. 
By  Samuel  S.  Gannett.     Willi  Map. 

United  States — SnrTsy.  

Report  of  the  Superintendent  of  the  Coast  and  Geodetic  Survey,  1905.  Washing- 
ton, 1905.     Size  llj  x  9,  pp.  348.     Maps,  Charts,  tic. 

United  States— Utah.  Boutwell,  Keith,  and  Emmons. 

Eoonomic  Geology  of  the  Bingham  Mining  Distri'-t,  Utah.  By  ,Iohn  Mason  Bout- 
well,  with  a  Section  on  Aroal  Geology,  by  Arthur  K«ith,  and  un  Jjitroduction  on 
General  Geology  by  Samuel  Franklin  Emmons.  (U.S.  Geol.  Survey,  Professional 
Paper,  No.  38.)  Washington,  1905.  Size  lljx9,  pp.  411.  Maps  awl  Illustra- 
tions, 

United  States— Utah.  Davis. 

B.  Musetim  Comparaiire  Zoohyy,  Ilanard  Colle»je,  Gtol.  Srr.  8  (11M)5) :  No.  2  (pp.  13  56). 

The  Wesatch,  Canyon,  and  House  Ranges,  Utah.  By  W,  M.  Davis.  With  Flutes 
and  niuttrations. 

United  States— West  Coast.  Holway. 

Cold  Water  Belt  along  the  West  Coast  of  tho  Unite<l  States.  By  Ruliff  S.  llolway. 
(University  of  California  Publications,  Bulletin  of  the  Department  of  Geology, 
vol.  4,  No.  13,  pp.  263-286.)  Berkeley,  1905.  Size  11  x  7.  CharU.  Presenttd 
hy  the  Author. 

OENTBAL  AND  SOUTH  AMERICA. 

BoUtU.  Alpine  J.  23  (1906) :  19-30.  Hoek. 

The  Cordillera  de  Potosi.    By  Dr.  Henry  Hoek.     With  Map  and  Ittustrations. 
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Braiil.  Rev.  Trim,  I.  Geard  19  (1905) :  282-290.  Brandio. 

Esplana9&o  relatiTa  aos  limites  do  Oeari,  com  o  Bio  Grande  do  Norte.  For  Matheus 
N.  Braodfto. 


Braiil— Climate. 


GommiBSfto  Qeograpbica  e  Geolo^ica  de  S.  Paulo.  Sec4;&o  Meteorologica.  Dadoa 
climatologicos  do  Anno  de  1898  (pp.  64) ;  1899  (pp.  64) ;  1900  (pp.  86);  1901  (pp. 
144);  1908,  por  N.  J.  Belfort  Mattes  (pp.  136).  SOo  Paulo,  1899-1904.  Size 
9)  X  6|.    Maps  and  Diagrams.    Presented  by  the  Commission. 


dl— Ethnography.  Globus  Sd  (ld06) :  105-108.  [Koch.] 

Anfange  der  Kunat  im  Urwald.     With  Illustrations. 

Braiil  and  Bolivia.         Quarterly  J.  Oeol.  8.  62  (1906) :  88-124.  BranB. 

The  Books  of  the  Cataraotu  of  the  Biver  Madeira  and  the  adjoining  portions  of  the 
Beni  and  Mamore.     By  Dr.  J.  W.  Evans.     With  Sketch-maps  aiul  Plate. 
See  Yol.  27,  p.  632. 

Ooatemala.  Bnrkitt. 

A  Kekchi  Will  of  the  Sixteenth  Century.  By  Bobert  Burkitt.  [Beprinted  from 
the  American  Anthropologist,  vol.  7,  No.  2,  April-June,  1905.]  Size  10  X  6J,  pp. 
271-294.     PresenUd  by  the  Author. 

Paraguay—Historical.  Loiano. 

P.  Pedro  Lozano.  Historia  de  la  las  Bovoluoiones  de  la  ProTincia  del  Paraguay 
(1721-1735)  Obra  in^dita.  2  vols.  Buenos  Aires:  Gabaut  y  Cfa,  1905.  Size 
9  X  6J,  pp.  (vol.  1)  XX.  and  454 ;  (vol.  2)  546.     Presented  by  8.  A.  Lafone  Quevedo. 

The  roanuBcript  of  this  work,  by  the  well-known  Jesuit  historian  of  La  Plata,  was 
offered  for  sale  by  Karl  Uiersemann  of  Leipzig  in  1890,  and  acquired  by  an  Argentine 
savant,  being  here  printed  for  the  first  time. 

South  America— Ethnology.    M.O.  Ges.  Jena  23  (1905) :  16-34.  Knne. 

Sitten  und  Gebr'auche  der  Lengua-Indianer.  Nach  Missionsberichten  yon 
G.  Kurze. 

AUSTBALA8IA. 

Caroline  Islands.    Deutsch.  Rundschau  G.  28  (1905-6) :  97-106,  150-159.  Seidel. 

Das  Atoll  Olea'i  und  seine  Bewohner.  Ein  Beitrag  zur  Kenntnis  Deutsch-Mikro- 
nesiens.    Von  II.  Seidel.     With  Map. 

ryi.  

Fiji:  Great  Britain's  Colony  in  the  Pacific.  ('Star  of  the  Pacific,'  No.  1. 
Christmas,  1905.)    Suva.    Size  11|  x  9|,  pp.  56.    Illustrations. 

New  Oninea.  Pratt. 

Two  Years  among  New  Guinea  Cannibals.  A  Naturalist's  Sojourn  among  the 
Aborigines  of  Unexplored  New  Guinea.  By  A.  E.  Pratt.  With  Notes  and 
Observations  by  his  Son  Henry  Pratt,  and  Appendices  on  the  Scientific  Besults 
of  the  Expedition.  London :  Seeley  &  Co.,  1906.  Size  9x6,  pp.  860.  Map  and 
Illustrations.     Price  16t.  net.     Presented  by  the  Publishers. 

See  review,  vol.  27,  p.  498. 

Kew  Oninea.  Deutsch.  Rundschau  G,  28  (1906)  :  166-176.  Van  HiUe. 

Beisen  in  West-Neuguinea.  Von  J.  W.  van  Hillo.  Nach  dem  UoUandischen. 
With  Map. 

Kew  Gainea— Oerman.  Globus  %d  (1906):  14-15.  Stephan. 

Anthropologische  Angaben  fiber  die  Barriai  (Neupommern).  Von  Dr.  Stephan. 
With  Illustration. 

New  South  Wales— Anthropology.  Parker. 

The  Euahlayi  Tribe :  A  Study  of  Aboriginal  Life  in  Australia.  By  K.  Langloh 
Parker.  With  an  Introduction  by  Andrew  Lang.  London :  A.  Constable  &  Co., 
1905.  Size  9x6,  pp.  xxviii.  and  156.  Price  Is.  6d.  net.  Presented  by  the 
Publishers, 

Mrs.  Parker  gives,  from  personal  study,  an  excellent  account  of  the  manners  and 
customs  of  one  of  the  least-known  tribes  of  New  South  Wales,  special  attention  being 
devoted  to  the  women  and  children. 
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Paeifie  IilAnds.  Senrat. 

Oonn  d'Oo^anogntphie  fond^  ^  Paris,  par  S.  A.  S.  le  Prince  do  Monaco  (Deuxi^me 
Ann^).  Lea  ties  coralliennes  de  la  Polyn^iie.  Structure,  Mode  de  formation, 
Fanne  et  Flore.  Par  L.  G.  Seurat.  (B.  MtuOs  Ocianograph.  Monaco,  No.  65, 
1906.)    Pp.16. 

POLAB  BXGIOKS. 

Aretie— Bennett  Island.  Globus  89  (1906) :  127.  Xoltachak. 

Eolteohaks  Expedition  naoh  der  Bennett-Insel. 
Aretlo— iee.  Petermanns  M.  52  (1906) :  13-19.  Iiaoluen. 

Daa  palaokrystische  Eis.    Yon  Gunnar  IsachBen. 

Pdar  Besearoh.  Ohbug  88  (1905) :  380-391.  

Daa  Projekt  von  Mens  fiir  die  intemationale  Polarforachung. 

XATHEXATIOIL  aEOaBAPHY. 

Altitudes.  Alpine  J,  28  (1906) :  30-38.  Workman. 

Altitude  MeasurementB  by  Mountaineers :  Practical  Experiences  with  the  Watkin 
Aneroid.    By  Dr.  W.  H.  Workman.    With  lUiutration. 

Cartography.  

Service  g^graphique  de  I'Arm^.  Rapport  sur  les  travaux  ex^cut^s  en  1004. 
Paris,  1905.  Size  10)  x  6|,  pp.  46.  Maps.  Presented  by  the  French  MinitUr 
of  War, 

eaodesy.  Z.  Ges.  E.  Berlin  (1906) :  39-52.  Galle. 

Keuere  Arbeiten  auf  dem  Gebiete  der  Erdmossung.    Yon  Prof.  Dr.  A.  Galle. 

iUTeying  and  Cartography.    Petermanns  M.  62  (1906) :  22>23.  Hammer. 

Landesaufnahme  und  Kartographie.    Yon  Prof.  Dr.  E.  Hammer. 

FHTSIOAL  AND  BIOLOGICAL  aEOOBAPHT. 
fteomorphology.  Suess  and  Sollas. 

The  Face  of  the  Earth  (Das  Antlitz  der  Erde).  By  Edaard  Suess.  Translated 
by  Hertha  B.  0.  Sollas,  under  the  direction  of  W.  J.  Sollas.  Yol.  2.  Oxford : 
Clarendon  Press,  1906.  Size  10  x  7,  pp.  yi.  and  556.  Maps^  Diagrams,  and 
Illustrations.    Price  25s.  net.    Presented  by  the  Publishers. 

The  first  volume  was  reviewed  in  June,  1905  (vol.  25,  p.  6(j!j). 

Bydrography— Tides  and  Waves.  Wheeler. 

A  Practical  Manual  of  Tides  and  Waves.  By  W.  H.  Wheeler.  London :  Long- 
mans &  Co.,  1906.  Size  10  x  6J,  pp.  viii.  and  202.  Price  Is.  6d.  ncU  Presented 
by  the  Publishers. 

Limnology—Seiches.       T.R.S.  Edinburgh  41  (1905) :  599-649.         •  Chrystal. 

On  the  Hydrodynamical  Theory  of  Seiches.  With  a  Bibliographical  Sketch.  By 
Prof.  Chrystal.  ^  ^ 

Meteorology.  Bomstein. 

Leitfaden  der  Wetterkunde :  Germeinverstundlich  bearbeitot  von  Dr.  R.  Bijrnstein. 
Zweite  Aoflage.  Braunschweig :  F.  Yieweg  und  Sohn,  190G.  Size  9J  x  6,  pp. 
xii.  and  230.    Maps  and  Plates.    Price  6«. 

lUteorology.  MtL  Z.  23  (1906) :  53-G7.  Gockel. 

Ueber  den  lonengehalt  der  Atmosphare.    Yon  A.  Gockel. 

■•ttorology.  Grenander. 

Arkiv.  Matematik  K.  Svensh.  Vet,  A.,  Stockholm  2,  No.  7  (1905) :  pp.  15. 
Les  g^dients  verticaux  de  la  temperature  dans  les  minima  et  les  maxima  baro- 
m^triques.    Par  S.  Grenander.    With  Diagrams. 

Meteorology.  Met.  Z.  23  (1906) :  82-86.  Hann. 

Der  Pulsschlag  der  Atmosphare.    Yon  J.  Hann. 
Koteorology.  del  et  Ttrre  26  (1906) ;  567-575.  HergeseU. 

L*€tat  actuel  et  Tavenir  de  la  Mdt^orologie  maritima     Par  H.  HergeseU. 
Mateorology.  Monthly  Weather  liev.  33  (1905):  438-439.  Monaco. 

Sounding  and  Pilot  balloons  over  the  ocean.    By  U.S.H.  the  Prince  of  Monaco. 

No.  I — July,  1906.]  h 
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Meteorologj.    Mem.  y  Rev.  S.  GL  *'  Antonio  Alzate  "  17  (1902) :  53-61.    Moreno  y  Anda. 
£1  decreoimiento  de  la  temperatura  oon  la  altitud.    Por  M.  Moreno  y  Anda. 

Motoorology.  Petermanns  M.  52  (1906) :  20-22.  Supan. 

Die  Erforschnng  der  hoheren  Lnftscbiohten  fiber  dem  Atlantiachen  Ozean  im 
Sommer  1905.     Yon  Prof.  Dr.  A.  Stipan. 

Metoorology^Clondi.      Monihly  Weather  Rev.  88  (1905) :  488.  Frootor. 

Standing  Clouds  among  the  North  Carolina  Mountains.    By  Frank  W.  Proctor. 

Oceanography.  P.R.L  17  (1906) :  547-551.  .  Mobmo. 

The  Progress  of  Marine  Biology.  By  H.S.H.  Albert  I.,  Prince  of  Monaco.  With 
IUuilration$. 

Oeeanography.  Ann.  Hydrographie  84  (1906) :  66-72.  Nathaniohn. 

Yertikale  Wasserbewegung  und  quantitative  Verteilnng  des  Planktons  im  Meere. 
Von  Alexander  Nathansohn. 

Oceanography—Atlantic.        C.  iZd.  142  (1906) :  116-117.  Oheyallier. 

Conrants  marins  profonds  dans  TAtlantique  Nord.    Note  de  A.  Chevallier. 

Oeeanography — Faoiflc.  Flint. 

A  Contribution  to  the  Oceanography  of  the  Pacific.  Compiled  from  data  collected 
by  the  United  States  steamer  Nero  while  engaged  in  the  survey  of  a  route  for  a 
Trans-Pacific  Cable.  By  James  M.  Flint.  (B.  United  Statet  Nat,  Muteum,  No. 
55,  1905.)    Pp.  62.     With  CharU  and  Plata. 

Oceanography— Bed  Sea.        C.  Rd.  142  (1906):  410-412.  OraTier. 

Sur  la  faune  annelidionno  de  la  Mer  Rouge  ct  ses-affinites.    Note  de  C.  Gravier. 

Physical  Geography.  Tarr. 

New  Physical  Geography.  By  Ralph  8.  Tarr.  New  York :  the  Macmillan  Co. ; 
London :  Macmillan  &  Co.,  1905.  Size  7|  x  5|,  pp.  xvL  and  458.  Map$  and 
IUtutration$.    Price  4t.  Qd.  net.    Presented  by  the  Publishers, 

Seismology.        J.  CdU.  of  Science,  Tokyo  20  (1905) :  Article  9  (pp.  18).  Xnsakabe. 

Modulus  of  Elasticity  of  Rocks  and  some  Inferences  relating  to  Seismology.    By 

S.  Kusakabe.     With  Plaie$, 

Seismology.  Terrestrial  Magnetism  10  (1905 ):  81-96, 177-189.  B^. 

Records  of  Seismographs  in  North  America  and  the  Hawaiian  Islands.  By  U.  F. 
Reid. 

Zoogeography.  M.O,  Oes.  Miiw^^  1  (1905):  355-370.  Lamport. 

Dor  heutige  Stand  der  zoogeographischon  Forsehung.    Von  Dr.  K.  Lamport. 

Zoogeography— Bird  Migrations.  Hilbner. 

Abh,  K.  Leopold,'Carolin.  Deutsch,  A.  NaturforBcJier  84  (1905)  :  309-409. 

Wctterlagen  und  Yogelzug.      Die  Rotkehlchen-Wandcrungen  an  der  deutschon 

Ostseekfiste  und  Ubcr  den  europ'aisohen  Kontinent.    Yon  Prof.  Ernst  Hiibner. 

With  Diagrams, 

ANTHBOFOaEOOBAFHT  AVD  EI8TOBI0AL   OEOOBAFHT. 

Colonies.  Sapan. 

Die  territoriale  Entwicklung  der  Europaischeu  Kolonien.  You  l^rof.  Dr.  Alexander 
Supan.  Qotha:  Justus  Perthes,  1906.  Size  11  x  7},  pp.  xiL  and  344.  Maps. 
Price  I2m.    Presented  by  the  Author.    [To  be  reviewed] 

Commercial  Geography.  Halle. 

Die  Weltwirtschaft.  Ein  Jahr-  und  Lcsebuch.  Herausgegeben  von  E.  von  Halle. 
1.  Jahrgang,  1906;  1.  Tcil.  iDternationale  XJebersichten.  Leipzig  und  Berlin: 
B.  G.  Teubner,  1906.  Size  llj  x  7J,  pp.  viii.  and  366.  Price  6m.  Presented  by 
the  Publisher.    [To  be  reviewed.] 

Sociology.  Oalton  and  others. 

Sociological  Papers.  Yolume  2.  By  Francis  Galton,  P.  Geddes,  M.  E.  Sadler, 
E.  Wcstermarck,  H.  Hoflfdiog,  J.  II.  Bridges,  and  J.  S.  Stuart-(ilennie.  London: 
Mscmillan  &  Co.,  1906.  Size  lOJ  X  7,  pp.  xiv.  and  312.  Pnce  lOs,  6d.  Presented 
by  the  Sociological  Society. 

Prof.  Geddes  continues  his  discussion  on  the  scientific  study  of  the  city,  commenced 
in  voL  1. 
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BIOQBAPHT. 

VordiBikidld.        Ada  8,  8e,  Fennicm  81  (1908)  [Appendix]:  pp.  29.  Samsay. 

Minnettal  ofver  piofesflom  friherre  Adolf  Erik  Nordenskiold,  ballet  yid  Finska 
VeleiiflkapB-Societeteiii  &rshogtid  den  29  April  1902  af  Wilhelm  Ramsay.  WUh 
Fortran. 

llDhter.  M.O.  Gei.  Munehen  1  (1905):  371-392.  Ollntber. 

Ednard  Bichter.    Yon  Siegmund  Gunther.     With  Portrait. 

Hehthotei.  

Ged&chtnisfeier  der  Geaellschaft  fur  Erdkunde  zu  Berlin  fUr  Ferdinand  Freiherr 
Ton  Bichthofen,  29.  Oktober  1905.    Size  10)  x  7,  pp.  26.    Portrait. 

BantartiiL.  d'E^a. 

BJ3,G.  Litboa  28  (1905) :  5-20,  70-78, 114-120,  133-143, 165-171,  245-250, 

277-282,  309-314,  357-360,  404-413,  421-443. 

Algnmaa  cartas  ineditas  do  Visconde  do  Santarem,  com  uma  iutroduo9&o  e  notas. 
For  Vicente  Almeida  d'Eya. 

OENEBAL. 

SduMtioiua.  G.  AfiMeiger  6  (1905) :  267-272.  Ankel. 

Drei  Jahre  Erdkunde  in  den  Oberklaasen  einer  Oberrealiohule.  Yon  Dr.  Otto 
Ankel. 

SdneatioiiaL  G,  Anzeiger  6  (1905) :  272-875.  Fiicher. 

Beformbeetrebnngen  im  fr^szosischen  Krdkundennterricht.   Yon  Hcinrich  Fischer. 

SduMtioiial.  School  World  7  (1905) :  408-412.  Oregory  and  Smith. 

Geography  in  Secondary  Schools.     Bogalations  of  the  Board  of  Education.    I. 
By  Prof.  R.  A.  Gregory.     II.  By  T.  Alford  Smith. 

Idueational— Kapi.  /.  of  G.  4  (1905) :  373-377.  Ooode. 

A  Model  Series  of  Base  Maps.    By  J.  Paul  Goode.     With  Diagram, 
On  a  series  of  outline  maps  by  Lieut.-Col.  Staggemeier  of  Gopenhagen. 

Oeography.  /.  of  G,  4  (1905) :  386-896.  Baber. 

The  Scope  of  Geography.     By  Zonia  Baber. 
Gemum  Colonies.  Globut  89  (1906) :  77-82.  Singer. 

Der  Stand  der  geograpbischen  Erforscbung  der  dcutscben  Scbutzgebiete.    Yon 

H.  Singer. 


NEW  MAPS. 

By  E.  A.  BEEVES,  Map  Curator^  B.G.S. 

ETTBOFE. 

^y^fi^  and  Wales.  Ordnance  Surrey. 

teDHAHon  SuBTST  OF  Eholand  AND  Walis  : — Sheets  published  by  the  Director- 
(General  of  the  Ordnance  Soryey,  Southampton,  ftom  May  1  to  31,  1906. 

l-ineh  (third  edition) : — 

In  outline,  208,  225,  233.    It.  each  (engraved). 

Printed  in  colours,  folded  in  cover  or  flat  in  sheets  (258  and  part  of  259).    Prtoe, 

on  paper,  It.  6d.;  mounted  on  linen,  2t.  each. 

6-inch — Gounty  Maps— (first  revision) : — 
Breeknoekihire,  87  vx.  Oarmarthenihire,  43  n.e.  Devonshire,  (4a  n.w.  and  s.w.),  86 
B.W.,  43  B.B.,  47  N.E.,  56N.W.,  66  N.w,,  n.e.,  s.w.,  67  n.w.,  68  s.w.,  s.e.,  79  s.b.,  (83  s.b. 
and  95  n.b.),  99  n.e.,  (103  n.w.  and  s.w.).  Lincolnshire,  77  n.w.,  109  n.w.,  136  8.E., 
141  H.W.,  N.I.,  8.E.,  142  8.E.,  147  8.E.,  148  N.B.,  S.W.,  154  N.w.  Norfolk,  59  s.w.,  69 
B.W.,  77  N.w.,  96  N.W.,  98  n.w.,  99  n.w.,  s.e.,  100  n.w.,  8.w.  Suffolk,  4  S.B.,  8  n.w., 
9  N.W.,  B.I.,  10  N.W.,  N.B.,  S.W.,  18  N.E.,  19  N.B.  Warwickshire,  25  8.W.,  26  n.b.,  34 
S.W.,  37  N.B.,  B.B.    Torkshire  (First  Bevision  of  1891  Survey),  299  n.w.     It.  each. 

26-ineh~  County  Maps  (first  revision) : — 

Oardiganihire,  XXIX.  16;   XXXYU.  4,  8,  12;  XXXYni.  5,  9;   XLIY.  8,  4. 
St.  Mch,    XXXYU.  11 ;  XXX YIU.  14.    It.  ed.  each.    Oamutrthenshire,  XII 
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3,  4;  XIII.  8, 14 ;  XXII.  6,  14, 15,  16;  XXUI.  13, 14, 15, 16;  XXIV.  18, 14, 15, 
16:  XXV.  13,  14, 15, 16;  XXVI.  13,  14,  16;  XXVII.  13,  14;  XXX.  2,  3,  4,  5,  6, 
7,  8,  9,  10,  11,  12;  XXXI.  5;  XXXIL  3;  XXXIV.  2,  4,  5,  6;  XXXV.  1,  2,  5. 
DeTomhire,  XXXIX.  3,  5,  6,  7,  9, 10,13, 14, 15 ;  XL.  1,  5,  9, 13, 14, 15, 16;  LI.  2, 
3,  4,  6,  7,  8, 10. 14, 15, 16 ;  LIL  9 ;  LXIIL  1,  3,  5,  11,  12,  13, 16;  LXIV.  1,  5,  9, 
13;  LXXV.  1,  2,  3,  4,  5,  6,  7,  8,  10,  11,  12,  13,  15,  16;  LXXVI.  1,  5,  9,  13; 
LXXXVIII.  1 , 5, 9, 13 ;  CXXXIU.  2,  3,  6,  9, 10, 15 ;  OXXXVI.  2,  4 ;  CXXXVIL 
1,  (2  and  3).  5,  6,  10.  Lincolnsliiro,  L.  8, 12  ;  LIX.  4  ;  LX.  3, 15;  LXIL  1,  4,  8, 
12, 18. 16;  LXIII.  1,  2,  8,  4,  6,  7,  8,  9, 10,  11, 12, 13, 15,  16;  LXIV.  6,  10, 11,  14; 
LXXVI.  1,  2,  3,  5, 7, 9, 10, 11, 13, 14, 15, 16 ;  Norfolk,  IV.  15, 16 ;  IX.  4, 12 ;  X.  3, 
5,  7 ;  XVII.  12  ;  XVIII.  1,  3,  5,  6,  14 ;  XXVL  4, 12, 16 ;  XXVII.  1,  2, 8, 5, 6, 7,  9, 
10,  11,  13, 14. 15;  XXXVIL  4,  8, 12,  16;  XLIX.  4,  8,  13, 16;  LXL  3;  LXVL  8, 
7,  9, 10, 11, 13, 14, 15 ;  LXXIL  8, 12 ;  LXXIII.  1,  5.  10, 14, 15 ;  LXXVIIL  1,  2,  3, 
7;  LXXX.  5.  Suffolk,  II.  1,  2,  3,  7;  Yorkshire  (First  Revision  of  1891  Survey), 
OCLX.  16;  CCLXIV.  15;  CCLXVL  10,  13;  COLXXVII.  3;  CCLXXVIII.  6, 
7,  10,  11,  14, 15.     3«.  each, 

(E.  Stanford^  London  Agent.) 

England  and  Wales.  Oeological  Sorrej. 

Map  of  the  British  Islands.    Scale  25  miles  to  1  inch.    Pricey  ooloured^  2s. ;  un- 
coJouredt  Is. 
This  map  will  be  issued  to  educational  authorities,  universities,  and  schools  at 
reduced  prices— 18.  per  copy  coloured,  and  6d.  uncoloured,  provided  not  less  than 
20  copies  of  either  are  taken  at  one  time. 

Applications  for  maps  at  the  reduced  prices  must  be  made  direct  to  the  Ordnance 
Survey,  Southampton. 

(E.  Stanford f  London  Agent.) 

Oermany.  Baners. 

Versuch  einer  Karte  der  alten  Handelsstrassen  in  Deutschland.  Von  F.  Rauers. 
Scale  1 : 1,500,000  or  1  inch  to  23*6  stat.  miles.  2  sheets.  Petermanns  Mitteilungen, 
Jahrgang  1906,  Tafel  6.    Gotha :  Justus  Perthes,  1906.    Presented  by  the  Publisher, 

This  map  accompanies  the  author's  paper  in  the  March  number  of  Petermanns 
MUteilungen  upon  the  history  of  the  old  German  trade  routes.  It  is  an  outline-map 
only,  on  a  fairly  large  scale,  measuring  31  x  38  inches,  and  shows  the  early  trade 
routes  in  red.  These  lines  are  distinguished,  as  to  their  character  and  importance,  by 
the  symbol  by  which  they  are  represented. 

Bnsiia.  Fenoker. 

Die  ElBenbahnen  des  europaischen  Russland  mit  Theilen  der  angrenzenden 
Lander  und  Klein- Asiens.  Neu  bearbeitet  von  Dr.  K.  Peucker.  Scale  1 : 6,836,000 
or  1  inch  to  100  stat.  miles.  Vienna :  Artaria&  Co.,  1906.  Price  1.50m.  Preiented 
by  the  Publisher* 

A  new  edition  of  a  useful  little  railway  map  of  Russia,  printed  in  colours.  In  the 
north-east  and  south-east  comers  of  the  map  an  alphabetical  index  to  the  various 
railway  lines  is  given,  which  will  be  useful  for  reference. 

Turkey.  Topographical  Seotion,  General  Staff. 

Map  of  Turkey.  Scale  1 :  250,000  or  1  inch  to  3*9  stat.  miles.  Sheet :  Constanti- 
nople. London :  Topographical  Section,  General  Staff,  War  Office,  1906.  Price 
2s.  Qd,    Preeented  by  (he  Director  of  Military  Operations. 

The  area  included  in  this  sheet  extends  from  lat.  40°  35'  N.  to  41°  25'  N.,  and  from 
long.  27°  40'  E.  to  29°  20'  E.  Constantinople  and  the  Bosphorus  thus  appear  on  the 
eastern  side  of  the  sheet.  Land  relief  is  shown  by  approximate  contours  in  brown,  at 
100  feet  intervals ;  water,  including  river  and  sea  names,  in  blue ;  forest  areas,  green ; 
and  the  rest  of  the  map  is  in  black.  The  general  effect  is  very  satisfactory.  It  is 
intended  that  the  map  should  eventually  include  the  whole  of  Turkey,  but  this  will 
take  considerable  time. 

A8IA. 
Paleitine.  Mackinder. 

Stanford's  new  orographical  map  of  Palestine.  Compiled  under  the  direction  of 
H.  J.  Mackinder,  m.a.  Scale  1 :  253,440  or  1  inch  to  4  stat.  miles.  London : 
Edward  Stanford,  1906.    Price  16«.    PresenUd  by  the  PMisher, 

This  forms  one  of  the  series  of  orographically  coloured  wall  maps,  prepared 
under  the  superintendence  of  Mr.  H.  J.  Mackinder,  and  now  being  published  by 


«     •       • 
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Mr.  E.  Stanford.  Nnmeroiu  aonroes  of  information  have  been  taken  advantage  of 
in  the  preparation  of  this  map,  especially  the  soryeys  of  the  Palestine  Exploration 
Fund.  It  is  satisfactory  to  find  that  land  elevation  is  shown  by  white  and  tints 
of  brown  only,  instead  of  green  and  brown  as  is  frequently  the  case,  although  in  the 
Dead  sea  depression  it  has  been  found  neoessary  to  employ  another  tint,  and  a  neutral 
tint  has  been  selected  for  this,  as  green  so  easily  suggests  vegetation.  As  in  the 
previous  maps  of  the  series,  the  names  are  printed  in  an  almost  transparent  grey, 
whioh  enables  a  fair  number  to  be  inserted  without  interfering  with  the  graphic 
appearance  of  the  map.  The  depth  of  the  sea  is  indicated  by  tints  of  blue.  Old 
Testament,  New  Testament,  classical,  and  modem  place-names  are  distinguished  by 
the  style  in  which  they  are  printed. 

ieehnan.  Topographical  Section,  General  Staff. 

ProviDce  of  Ssu-Ch'uan  (Eastern  sheet).  (Provisional  issue  without  hills.)  Com- 
piled in  the  Topographical  Section,  General  Staff.  Scale  1 : 1,000.000  or  1  inch  to 
15*8  Stat  miles.  London  :  Topographical  Section,  General  Staff,  War  Office,  1906. 
Price  2».  6(2.    Presented  by  the  Director  of  Military  Operations, 

Although  only  a  provisional  issue,  without  hills,  this  sheet  contains  a  large  amount 
of  information,  and  no  pains  have  been  spared  to  render  it  as  complete  as  the  scale  will 
admit.  A  reference  to  tlie  list  at  the  foot  of  the  sheet  shows  that  no  less  than  twenty- 
eight  different  authorities  and  sources  of  information  have  been  utilized  in  compiling 
the  sheet.  Special  attention  has  been  paid  to  the  nomenclature,  and  an  explanation 
of  the  usual  terminations  is  given.  TIio  sheet  is  printed  in  colours,  and  extends  from 
kd.  28°  N.  to  33°  N.,  and  from  long.  103°  E.  to  111®  E. 

A7BI0A. 
AMea.  Topographical  Seotion,  General  Staff. 

Map  of  Africa.  Gompiled  in  the  Topographical  Section,  General  Staff.  Scale 
1  : 1,000,000  or  1  iacli  to  15  8  stat.  miles.  Sheet  84,  Nouvelle  Anvers.  Topo- 
graphical  Section,  General  Staff,  War  Office,  1906.  Price  2«.  Pretetded  hy  the 
Director  of  Military  Operations. 

Afriaa.  Frannberger. 

JUirliche  Begenmengen  auf  dem  Festlande  von  Afrika.  Gezeichnet  von  Georg 
Fraunberger.  Scale  1 :  25,000,000  or  1  inch  to  394*5  stat.  miles.  Petermanns 
Mitteaungeny  Jahrgang  1906,  Tafel  7.  Gotha:  Justus  Perthes,  1906.  Presented 
hy  the  Publisher, 

In  the  preparation  of  this  most  useful  general  rainfall  map  of  Africa,  the  autlior 
baf  consulted  the  best  available  sources  of  information.  These  he  refers  to  in  his 
paper,  **Studien  Uber  die  j&hrlichen  Niedersolilagsmengen  des  afrikanischen  Konti- 
nents,"  which  the  map  accompanies,  and  which  gives  a  valuable  resume  of  our  present 
knowledge  of  the  subject  The  geographical  basis  of  the  map  is  the  map  in  Stielcr's 
Hand  Atlas,  and  upon  this  the  annual  rainfall  is  indicated  by  twelve  different  tints. 
Stations  where  actual  measurements  are  made  are  indicated,  and  insets  on  enlarged 
SQslea  are  given  of  the  Kameruns  and  East  Africa.  In  many  parts  of  the  continent 
as  yet  little  exact  information  exists  for  constructing  a  map  of  this  kind,  but  the  rapid 
opening  up  of  the  continent  renders  it  now  possible  to  arrive  at  a  much  better  general 
idea  than  was  ever  possible  before. 

IgTPt.  Survey  Department,  Cairo. 

Map  of  Egypt.  Scale  1 :  50,000  or  1*3  inch  to  a  stat.  mile.  Sheets :  s.e.,  Nos.  l-ii., 
n.-i.,  ii.-ii.,  in.-ii.,  xxiv.-vi.  and  vii.,  xxix.-vin.  Cairo  :  Survey  Department,  1906. 
Presented  hy  the  Director-General^  Survey  Department,  Cairo. 

AMEBICA. 
Ouiada.  Dept.  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scale  1 :  190,080  or  1  inch  to  3  stat  miles.  Sheet  24, 
Lake  of  the  Woods,  revised  to  March  24,  1906.  Ottawa:  Department  of  the 
Interior,  Topographical  Surveys  Branch,  1906.  Presented  hy  the  Canadian  Depart- 
ment of  the  interior, 

GXVSBAL. 
W«rld.  Stieler. 

Neonten,  von  Grund  aus  neubearbeiteten  und  neugestochenen  Auflage  von  Stielers 
Hand-Atlas.  100  Karten  auf  200  Seiten  mit  162  Nebenkarten  in  Kupferstich  and 
einem  alphabetischen  Yerzeichnis  aller  im  Atlas  vorkommenden  Namen  (ungef&hr 
240,000  Namen  enthaltend)  heransgegeben  von  Justus  Perthes'  Geographiachen 
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Anstalt  in  Gotha.    Liefernng  1.     Gk>tha :  Jaitna  PertheB,  1906.    Price  60  pf, 

€aeh  part, 

Althoagh  less  than  a  year  has  passed  sinoe  the  completion  of  the  last  edition  of 
Stieler's  Hand-Atlas,  a  new  edition  has  already  been  commenoed.  This  is  a  dear 
indication  that  the  atlas  is,  as  it  desenres  to  be,  still  extremely  popular,  and  that  the 
pains  that  have  been  taken  to  maintain  for  it  a  high  standard  of  exoellenoe  and 
reliability  is  appreciated.  In  the  geographical  world  changes  are  continually  taking 
place — alterations  in  boundary -lines,  new  and  more  exact  surveys,  polar  explorations, 
and  other  events,  are  constantly  rendering  map  revision  and  correction  necessary,  and 
recently  this  has  perhaps  been  more  Uian  ever  the  case.  The  Busso-Japanese  war  and 
new  boundary  surveys  in  Africa  and  elsewhere  have  already  put  some  of  the  sheets  of 
this  atlas  out  of  date.  There  is  no  alteration  in  the  general  appearance  of  the  maps 
in  this  edition,  bat  they  are  all  being  carefully  revised  and  corrected.  The  first  part, 
which  has  just  appeared,  contains — Sheets :  15,0stalpen  (Alpenl'ander,  ostliches  Blatt), 
1:925,000,  by  C.  Sherrer  and  H.  Habenicht;  42,  Biid-Skandinavien,  1 : 2,500,000,  by 
0.  Sherrar;  72,  Afrika,  1 :  750,000;  4,  Kongo,  Deutsch-Ostafrika,  etc.,  by  C.  Barich. 
In  addition  to  these,  the  part  coatains  the  first  section  of  the  alphabetical  index. 

Upon  sheet  72  the  corrected  position  of  Lake  Albert  Edward  is  given,  together 
with  the  newly  delimited  boundary-line  between  Uganda  and  German  East  Africa. 


0HABT8. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Flans  published  by  the  Hydrographic  Department,  Admiralty,  during 
March  and  April,  1906.    Presented  by  the  Hydrographerf  Admiralty. 

No.  InchM. 

3552  m  =  3*47  White  sea ; — Approaches  to  Shuya  river.    3«. 

1846  m  =  100  France,  south  coast : — Villefranche  bay.    2«. 

3344  m  =  1'23  San  Domingo,  north  coast  .-—Monte  Cristl  bay  and  aoproaohes.  2f. 

3559  m  =  2*75  Philippine  islands : — Bolinao  harbour  and  approaches.    3«. 
3544  m  =  5-96  China,  east  coast.    Mirs  bay  : — Starling  inlet,  Crooked  harbour, 

and  Double  haven.    4«. 
8541  m  =  2*9       Korea,  south-east  coast :— Masampo  and  Pu  To  channel.    3«. 
803  m  =  9*9       New  Zealand,  north  island :— Lambton   harbour   and    Evans 

bay.    3«. 
1312  Plans  on  the  coast  of  Chile.    New  Plan  :•— Tongoi  bay. 

699  m  =  6*35     Plans  on  the  east  coast  of  Chile.    Plan  added :— Port  Taltal. 
840  Nicobar    islands.     Plans  added:— Mus    anchorage,    Hoinipoh 

bay. 
2193  Sketch-plan  of  anchorages  between  Mindinao  and  Celebes.    New 

plan : — Channels  between  Tangulandang  and  Ruang. 
1179  m  s  0*5       England,  west  coast  .-—Bristol  channel.    58. 
555   m  =  1*4       Norway : — Dolm  Sund  to  LyngvsBr.    2«.  6d. 
3567  m  =  14*0      Africa,  north  coast : — Marsa  Matruh.    2«. 

3560  m  =  8*7      Haiti  or  San  Domingo : — San  Pedro  de  Macoris.    2«. 

8561  m  =  0*72     South  America,  east  coast :— Entrance  to  the  rivers  Parang  and 

Uruguay.    2s. 
1898  m  =  0'97     Chile.    Plans  on  the  east  coast  of  Chiloe  island  :— Port  Quellon 

and  approaches.    2t. 
oonA  /0'49\  India,  west  coast.    Maldive  islands,  M&le  and  Fadifibin  atolls 

3324  m  =|3.Q  J       (pi^jj :— Male  anchorage).    4s. 

I'TAi       — /^'^^l  Anchorages  on  the  west  coast  of  Sumatra : — Rigas  and  Chalang 
17U1  m  - 1  J. 32  J       bays,  Tabekat  bay,  Tarusan  bay.    2«. 

oj'TA  «,  _/0'3  \   Celebes.     Buton  strait :— South  Narrows,  North  Narrows.    2s. 
3470  m  -|j.2,| 

1498  m  =  Tar.     Japan,  south-west  islands.    Plans  in  Tanega  shima  and  Kuchino- 

yerabu  shima : — Nishi  no  amate  wan,  Mage  shima  Shimama 
road,  O  ura,  Kuchinoyerabu  shima,  Kuchinoyerabu  wan.    2f. 

2724  Plans  of  bays  and  ports  in  Candia  or  Crete.    New  plan  :->Sitia 

bay. 
818  River  St.  Lawrence.     The  Traverses.    New  plan  : — Beavgeau 

channel.  West  Narrows. 

2732  m  — /^'^  \  ^^^i^  archipelago.     Plans  of  anchorages  in  Bali,  Lombok, 
~\r45/      Sum bawa,  and  adjacent  islands.    Plans  added: — Segara  bay, 
Badung  road. 
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No.  Inches. 

935  Eastern  archipelago.    Harbours  and  anchorages  between  Bali 

and  Timor.    New  plan ; — Cyrus  harbour. 
957  m  =   1'44     Ports  in  the  Philippine  islands.    Plan  added : — Port  Banga. 
(/.  D.  Potter,  AgtrUO 

Okarts  Oanetlled. 
Ho.  Cftnoelled  by  Mo. 

2406    Monte  Gristi  bay.    Planmew  plan. 

on  this  sheet.                         /     Monte  Gristi  bay  and  approaches    .     .     .    3344 
1276    Chile  Herradurade  Car- )^^ 
rizal  to  Grande  point    Plan  ^^-7  P»5?-     . 
of  Port  Taltaloithis  sheet)     Port  Taltal 699 

3392    Port  Bolinao.     Plan  onmew  plan. 

this  sheet.  /    Bolinao  harbour  and  approaches ....    3559 

1423    Plan  of  Lambton  har-JNew  plan. 

hour  on  this  sheet.  /    Lambton  harbour  and  Evans  bay    .     .     .      803 

1179    England,    west    coast! New  chart. 

Bristol  channel.  /     England,  west  coast     Bristol  channel  1179 

374    Ras  Bulau  to  Alexan-  ^^^  ^.  „ 

^iiLSir"''*''''''^'^-!^^-^^^^^^ 3s«' 

2859    Plans  on  the  south  coast) 
of  San  Domingo.    Plan  on  New  chart 

this  sheet : — San  Pedro  de      San  Pedro  de  Macoris 3560 

Macoris  bay.  j 

1938    South     America,     east]  New  charts. 
coast.    Kiver  Uruguay  from  I     Entrance  to  river  Parand  and  Uruguay  .    3561 
Martin  Garcia  to  Paysandui         Uruguay  river,  parts  I.  and  II.    .     .     .     3549* 
and  Salto  Grande.  )        Uruguay  river,  parts  III.,  IV.,  V.     .    .     3550* 

2760    Acheh  head  to  Tying- ^ 

shL -Rieas^Uv    ""^     ^^'  New  chart 
90QA    T>i««<,  ff    «X^«„««    ^    '     Anchorages  on  the  west  coast  of  Sumatra, 

Plan  on  this  sheet  :-Tabe-l        bay.  Tarusian  bay 1701 

kat  bay. 


2196  Sketch  plan  of  anchor- 
ages in  the  southern  part 
of  Celebes.  Plan  on  this 
sheet:— Buton  road. 


New  Chart. 
Buton    strait,    South    Narrows,    North 
Narrows 3470 


Charts  that  have  received  Important  Oorrections. 

No.  469,  Spain  : — Port  of  Alicante.  2819,  France : — Ciotat  and  Sanary  bays  with 
adjacent  roadsteads.  1744,  France: — Gulf  of  St  Tropez.  847,  Cyprus  : — Fama- 
gusta  and  Salamis,  Fumagusta  harbour.  331,  United  States,  east  coast : — Wassan, 
Ossaban,  St.  Catharine's  and  Sapelo  sounds.  3005,  Gulf  of  Mexico : — Tortugas 
harbour  and  approaches,  1318,  Chile: — Port  of  Valdivia  and  approaches.  161)7, 
Africa,  west  coast : — Garraway  point  to  Growa  point.  625,  Africa,  west  coast : — 
River  Congo  from  the  entrance  to  Matadi.  2899,  Indian  ocean  islands  : — Cbagoe 
archipelago  to  Madagascar.  3,  Indian  ocean  islands  : — Chagos  archipelago.  4, 
Indian  ocean  islands : — Principal  groups  of  the  Chagos  archipelago.  942a,  Cistern 
archipelago: — Eastern  portion,  Sheet  I.  9426,  Eastern  archipelago: — Eastern 
portion.  Sheet  II.  2575,  Celebes : — Celebes  sea,  eastern  part.  2578,  Philippine 
islands : — Eastern  part  of  the  Sulu  or  Mindoro  sea.  2243,  Japan  :  — NoU)  peninsula. 
993,  Japan : — Anchorages  in  Yezo  island.  272G,  New  Zealand : — Manukau  harbour. 
2532,  New  Zealand :— Sheet  ix.  90-mile  beach  to  Otago.  3497,  England,  east 
coast: — Hull  road.  1758,  Spain,  west  coast : — Arosa  and  Pontevedra  bays.  3408, 
Leeward  islands: — Puerto  Rico.  1751,  South  America,  east  coast :— Sauc^  point 
to  Martin  Garcia  island.  2839,  United  States,  west  coast : — Columbia  river.  638, 
Africa,  west  coast: — River  Congo  and  adjacent  creeks.  1881,  Indian  ocean 
islands: — Cargados  Carajos  shoals.  3296,  Plans  in  Timor: — Koepang  bay  and 
approaches,  Koepang  road,  Hansisi  anchorage.  166,  China,  east  coast : — 
Pagoda  anchorage  and  approaches.  452,  Japan: — Tezo  island  with  adjacent 
•traits. 

(/.  PoUer,  Agent.) 

•  See  Bi-monthly  List,  January-February,  1906. 
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Indian  Oeoan.  Meteorologieal  OfllM. 

Meteorolofi^ical  Chart  of  the  Indian  Ocean  north  of  15°  8.  lat.  and  Bed  Sea  for 
May  and  June,  1906.  Ix>ndon :  Meteorological  Office,  1906.  Price  6cL  PreBemted 
by  the  Meteorological  Office. 

Liverpool  Bay.  Belam  and  Aahtm. 

Chart  of  Liverpool  Bay.  Surveyed  bv  Commander  Henry  Belam,  m.v.o.,  r.n., 
Marine  Surveyor,  and  Henry  G.  G.  Ashton,  f.b.g.b..  Assist.  Marine  Surveyor, 
Mersey  Docks  and  Harbour  Board,  1905.  Scale  1 :  36.000  or  18  inch  to  a  stai. 
mile.  Liverpool :  Mersey  Docks  and  Harbour  Board,  1905.  Preeented  (y  Henry 
O.  G.  AthUm,  E$q. 

UtTwbj  Biver.  Belam  and  Aahtoa. 

Chart  of  the  River  Mersey,  from  Bock  Lighthouse  to  Eastham  and  Garston. 
Corrections  to  1906.  By  Commander  Henry  Belam,  m.v.o.,  it.N.,  Marine  Surveyor, 
and  H.  G.  G.  Ashton,  f.k.o.s..  Assist  Marine  Surveyor,  Mersey  Docks  and  Harbour 
Board.  Scale  1 :  18,000  or  3*52  inches  to  a  stat.  mile.  Liverpool,  1906.  Pn- 
eemted  by  H.  O.  G.  Ashton^  Esq. 

Korth  Atlantic.  U.S.  Hydrographie  Mm. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  June,  1906.  Washington :  UA 
Hydrographie  Office,  1906.    Preeented  by  the  U.S.  Hydrographie  Office. 

Horth  Atlantic  and  Mediterranean.  Meteorological  Mm. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  June,  1006.  London: 
Meteorological  Office,  1906.    Price  Gd.    Presented  by  the  Meteoroitogical  Offitoe. 

North  Faciflo.  V.8.  Hydrographie  M««. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  June,  1906.  Washington  :  U^ 
Hydrographie  Office,  1906.     Preeented  by  the  U.8,  Hydrographie  Offiee, 


PHOTOOBAPHi. 

British  East  Africa.  Woodhoua. 

Thirteen  photographs  of  the  Tana  river,  British  East  Africa,  taken  by  Alfred 
Woodhouse,  Esq.    Preeented  by  T.  W.  Barber^  Esq. 

An  interesting  set  of  photographB  taken  by  Mr.  Alfred  Woodhouse  during  hia 
surveying  expedition  up  the  Tana  river  last  year.  In  addition  to  the  photographa, 
Mr.  Wo^house  has  presented  the  Society  with  a  tracing  of  the  large-scale  onart 
which  he  and  Mr.  T.  W.  Barber,  who  accompanied  him,  made,  and  which  gives  a 
considerable  amount  of  detailed  information  concerning  the  course  of  the  river.  The 
photographs  are  well  taken,  and  give  a  good  idea  of  the  scenery  of  this  part  of  East 
Africa.    Those  of  native  types  are  specially  interesting. 

(1)  Mouth  of  the  Ozi  and  Tana  at  Kipioi ;  (2)  Launch  Mongolia^  used  by  the  expe- 
dition ;  (3)  Hargatzo  rapids;  (4)  (:ruyo,  the  chief  of  the  river  Gallns, and  his  auia-dfe* 
camp;  (5)  Guyo's  wife  and  two  sisters  at  Oda  Boruruba;  (6)  A  Waboni  chief,  his 
motner,  and  two  village  belles ;  (7)  Camp  at  Gurura ;  (8)  View  of  the  Tana,  800  miles 
from  the  coast;  (9)  Ariti;  (10)  Launch  Mongolia^  moored  at  junction  of  Tana  river 
and  Belezo  canal;  (11)  Hameye,  a  Pokomo  village;  (12)  The  chief  of  Marumbini; 
(13)  The  old  Tana  bed,  now  nearly  filled  up,  since  the  cutting  of  the  Belezo  canal. 

Oambia.  Viner. 

Photograph  of  King  Musua  Melea,  chief  of  McCarthy  Island,  (vambia,  with  his 
chief  headsman  and  executioner,  taken  by  C.  C.  Vincr,  Esq.  Presented  by  C.  0. 
Viner^  Esq. 

N3.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  bt 
acknowledged.  Should  the  donor  have  purchased  the  photographs.  It 
will  be  useftil  for  reference  if  the  name  of  the  photographer  and  his 
address  ars  given. 
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TRAVELS  ON  THE  BOUNDARIES  OF  BOLIVIA  AND  PERU.* 

By  Baron  ERLAND  NORDENSEIOLD. 

The  travels  in  South  America,  the  archseologioal  and  ethnographical 
reralts  of  which  I  am  about  to  describe,  were  undertaken  by  Dr.  Nils 
Holmgren  (a  zoologist)  and  myself  during  1904  and  the  early  part  of 
1905.  In  the  start  of  the  expedition  Mr.  D.  de  Bildt,  one  of  our  generous 
patrons,  also  took  part.  The  field  of  our  researches  was  the  Peruvian- 
Boliyian  plateau,  previously  visited  by  many  investigators,  lying  north, 
Bontb.and  east  of  Lake  Titicaca,  and,  abov^e  all,  the  eastern  slopes  of  the 
Andes  in  the  direction  of  the  primeval  forests  between  Eio  Madre  de 
Diofl  and  Rio  Beni,  ue.  the  province  of  Caupolican  in  Bolivia,  at  this  spot 
known  by  Evans's  t  investigations,  and  the  Peruvian  provinces  of  Sandia 
and  Caravaya,  where  researches  were  first  carried  on  scientifically  by  Sir 
Clements  Markham.  j:  Among  other  scientists  who  have  visited  this 
part  of  the  boundary  between  Peru  and  Bolivia  previously  to  our  doing 
00,  let  me  first  of  all  mention  Eaimondi§  and  Bandelier,||  as  also  the 
Bolivian  and  Peruvian  travellers,  e.g,  Pando,ir  Stiglich,**  Cipriani,**  etc. 


*  Bead  at  tbo  Royal  Geographical  Society,  February  20,  1900. 

t  Evans, " Expedition  to  Caapolican,  Bolivia,  1901-1902,"  the  GenfjraphicalJouThcH, 
vol.  22,  1903. 

X  Markham,  "The  Province  of  Carabaya,  in  Southern  Peru,"  the  Journal  of  the 
B.O.8.,  vol.  31,  1861.  Markham,  *A  List  of  the  Tribes  in  the  Valley  of  the 
Amazon,  including  those  on  the  Banks  of  the  Maiu  Stream  and  of  all  its  Tributaries.' 
Second  edition.    London:  1895. 

§  Baimondi,  "On  the  rivers  San  Gaban  and  Ayapata  in  the  Province  of  Carabaxa, 
Peru,'*  Journal  of  the  R.O.8.,  vol.  87, 1867.     Raimondi,  *  Kl  Peru.'    Lima :  1874-1880. 

II  Bandolier,  "On  the  Relative  Antiquity  of  Ancient  Peruvian  Burials,*'  Bull. 
Amer.  Mu».  Nat.  But.,  vol.  20.     New  York  :  1904. 

if  Colonel  George  Earl  Church,  "Northern  Bolivia  and  Preeideiit  Pdudo's  New 
Map,"  the  Geographical  Journal^  vol.  18,  1901. 

**  *  Viae  del  Pacifico  al  Madre  de  Dios.'  Publicaciun  de  la  junta  de  vias  fluviales. 
Lima:  1903. 
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Most  of  them  having  devoted  their  energies  to  other  hranches  of  Bcience, 
previous  to  our  investigations  very  little  had  been  known  of  the  ethnology 
of  the  regions  in  question. 

It  is  but  natural  that  on  the  eastern  slopes  of  the  Andes  we  expe- 
rienoed  the  utmost  variations  of  temperature  and  soenery,  being  at 
times  in  the  regions  of  eternal  snow,  and  again  in  the  tropioal  primeval 
forests,  where  indiarubber  trees  are  plentiful.  Moreover,  as  the  de- 
clivity of  the  Andes  is  very  abrupt  towards  the  east,  the  distanoe 
between  the  snow-line  and  the  forests  where  indiarubber  is  obtained, 
or  the  most  sensitive  tropical  plants  can  be  cultivated,  is  often  but  50 
to  60  miles.  In  some  valleys  it  is  possible,  if  mounted  on  a  good  steed, 
to  plunge  through  snow  on  the  one  day,  and  on  the  next  to  pluck 
papaya  or  tap  the  rubber  tree. 

The  Bolivian-Peruvian  plateau  round  Lake  Titicaca  is  inhabited  by 
Aymara  and  Quichua  Indians — the  former  south,  east,  and  west  of  this 
lake ;  the  latter  north  thereof.  To  the  east  of  Lake  Titicaca  we  passed 
the  "  language  boundary  "  at  Cojata ;  west  of  the  lake,  it  was  at  the 
town  of  Puno. 

The  mountain  valleys  on  the  eastern  slopes  of  the  Andes  have  a 
population  speaking  Quichua,  among  which,  on  the  fringes  of  the 
primeval  forests  east  of  the  Bolivian  province  Caupolican,  y^e  came 
across  some  few  Apolistas  speaking  Lapaohu,  Bica-Eica-speaking  Leoos, 
and  Tacana-speaking  Ydiamas.  These  tribes  are,  however,  completely 
losing  their  own  languages,  which  are  superseded  by  Quichua.  It  was 
only  with  the  greatest  difficulty  that  I  could  obtain  words  and  phrases 
of  the  Lapaohu  or  Lapa-Lapa  language,  which  is  at  present  only 
spoken  by  elderly  persons. 

Farther  east,  towards  the  interior  of  the  primeval  forests  on  Tambo- 
pata,  a  tributary  of  Bio  Madre  de  Dios,  we  met  a  small  Tacana-speaking 
tribe,  the  Tambopata-Guarayo,  and  visited  them.  Other  Indians  live 
on  the  shores  of  the  same  river,  but,  as  they  were  very  shy,  we  did  not 
Buooeed  in  coming  in  touch  with  them.  On  Bio  Inambari  the  Pano- 
gpeaking  Yamiaca  live,  as  also  the  Tuyoneiri ;  the  last  mentioned  speak 
a  language  which  I  cannot  place.  Between  Bio  Inambari  and  Tambo- 
pata  there  is  another  very  small  Pano-speaking  tribe,  the  Ateahuaoa ; 
coming  as  I  did  from  the  Yamaica  Indians,  I  was  the  very  first  white 
man  that  visited  them.  On  Bio  Marcapata,  probably  a  tributary  of 
Bio  Inambari,  there  are  some  Indians  speaking  Tacana,  who  call  them- 
eelves  Arasa ;  north-east  of  them  the  Huachipairi  Indians  are  settled. 
The  Tuyoneiri,  Arasa,  and  Huachipairi  Indians  were  not  visited  by  us ; 
I  have,  however,  succeeded  in  making  a  collection  of  words  from  the 
languages  of  the  first  two  of  these  tribes,  as  I  have  come  across 
members  of  the  tribes  at  other  places. 

The  Aymaras  and  Quichuas,  i.e,  the  Indians  of  the  plateau,  fells,  and 
mountain  valleys,  are  all  Christians,  being,  of  course,  in  many  other 
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reapeots  under  the  inflnenoe  of  Spanish  civilization,  though  simnl- 
taneonsly  they  have  retained  many  ouBtoms  (either  nnchanged  or 
modified)  from  the  pre-Spanish  period,  when  they  exhibited  a  pnrely 
Indian  civilization,  which  was  the  most  remarkable  of  any  at  that  time 
existing  in  Sonth  America.  The  Apolistas,  Leoos,  and  some  Taoana- 
speaking  Indians  nowadays  are  not  easily  distinguishable  from  the 
adjacent  Qaichna  Indians,  or  those  Qaiohuas  actually  living  with  them. 

The  Tamiaca,  Gnarayo,  and  Atsahuaca,  etc.,  or  those  small  tribes 
that  inhabit  the  primeval  forests  of  Eio  Inambari  and  Bio  Tambopata, 
live,  or  at  any  rate  a  year  or  two  ago  lived,  in  the  Stoue  Age  almost 
entirely  unaffected  by  the  civilization  of  either  the  Indians  of  the 
mountain  valleys  or  that  of  the  whites.  That  we  could  find  Indians 
80  utterly  untouched  by  civilization  so  close  to  the  Andes  and  near 
tracts  known  since  their  early  conquest,  is  solely  owing  to  the  difficulty 
of  penetrating  the  primeval  forests,  as  also  that  those  rivers  which  flow 
from  the  Andes  to  the  primeval  forests  in  the  beginning  of  their  course 
through  the  latter  are  not  navigable.  We  thus  see  that  the  district  I 
visited  is  a  borderland,  not  only  as  regards  nature  itself,  but  also  with 
respect  to  man. 

Without  touching  on  the  more  well-known  plateau,  I  will  divide  my 
paper  into  three  parts — first  dealing  with  the  Quichua-speaking  Indians 
on  the  eastern  slopes  of  the  Andes ;  then  our  archa3ological  researches 
both  in  the  mountain  valleys  and  the  primeval  forests  ;  and,  lastly,  the 
savages  of  the  primeval  forests. 

When  studying  the  Quichua-speaking  Indians,  I  specially  devoted 
my  attention  to  the  economic  conditions  under  which  they  live,  and  the 
customs  they  have  retained  from  the  period  previous  to  the  Spanish 
invasion.  All  the  Quichua-speaking  Indians  on  the  eastern  slopes 
of  the  Andes  are  agriculturists.  The  plants  cultivated  in  the  higher 
colder  valleys  or  in  the  lower  warmer  ones  are,  of  course,  very  different. 
In  the  Corani  valley,  for  instance,  which  is  3985  metres  (13,074  feet) 
above  sea-level,  various  kinds  of  potatoes,  oca  (Oxalis  tuherosa),  broad 
beans,  quinua  {Chenopodium  quinua)  and  canagua  {Chenopodium,  caiiagua), 
papa  lisa  (JJllucos  tuherosus),  and  barley  are  all  cultivated.  In  the 
Qneara  vaUey,  3460  metres  (11,352  feet)  above  sea-level,  besides  all 
these,  we  met  with  both  maize  and  a  few  garden  plants.  At  Mojos, 
1617  metres  (5305  feet)  above  eea-level,  the  Indians  have  bananas, 
coffee,  the  sugar-cane,  yucca,  rice,  mani,  racacha  (Arracacha  esculenta), 
hualusa  {Oohetuia  esculenta),  oranges,  lemons,  maize,  aji,  tomatoes,  coca, 
sweet  potatoes,  cotton,  etc.  Naturally  each  Indian  does  not  cultivate 
all  these  plants ;  the  most  indispensable  are  bananas,  coffee,  the  sugar- 
cane, yucca,  coca,  rice,  and  maize.  Frequently  the  Indians  of  the 
higher  mountain  valleys  not  only  have  fields  there,  but  also  on  the 
verge  of  the  great  primeval  forest  district  in  the  east;  for  instance, 
the  Indians  of  the  elevated  Chia  valley,  where  only  potatoes,  oca, 
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qninua,  canagna,  broad  beans,  and  barley  oan  be  onltivated,  possess 
fields  in  the  vicinity  of  Bio  Sangaban,  there  cultivating  coca,  maize,  etc. 

The  fields  are  tilled  in  a  very  primitive  manner.  In  order  to  loosen 
the  soil,  hoes  are  in  use  which,  though  nowadays  provided  with  blades 
of  iron,  are  in  shape  the  same  as  those  first  made  of  bronze.  The 
fields  are  seldom  manured,  whereas  a  rotation  of  crops  is  extensively 
used.  In  the  mountain  valleys  the  fields  lie  in  neat  terraces ;  farther 
towards  the  interior,  clearings  are  made  in  the  bamboo  thicket  or  in 
the  forest.  In  days  of  yore,  when  only  bronze  or  stone  implements 
were  available,  this  method  of  oleariog  was  no  easy  matter,  as  even 
with  iron  axes  a  good  deal  of  labour  is  required  to  break  a  field  in  the 
primeval  forest.  These  forests  are  a  great  obstacle  to  the  agricultural 
Indian  of  the  fell,  used  as  he  is  to  the  fell  valleys  that  are  so  easily 
cleared. 

In  the  higher  valleys  of  the  fells  the  Qaichua-speaking  Indians  are 
cattle-keepers,  having  alpacab,  llamas,  sheep,  cows,  small  pony-like 
horses,  donkeys,  and  mules.  During  the  time  of  the  missions,  according 
to  Armentia,*  the  more  tropical  grass-grown  heights  at  Mojos,  Fata, 
and  Santa  Cruz,  etc.,  were  well  supplied  with  cattle,  but  these  golden 
days  are  long  since  past.  Farther  in,  towards  the  primeval  forests  no 
cattle-keeping  can  bo  carried  on,  as,  in  spite  of  the  luxuriant  vegeta- 
tion, good  pasturage  is  very  scarce,  while  the  animals  are  destroyed  by 
the  insects  and  vampires.  The  fact  that  the  Indians  of  the  fell  are 
cattle-keepers  is  one  of  the  chief  reasons  why  they  do  not  settle — except 
very  occasionally — farther  within  the  primeval  forests. 

Besides  agriculture  and  cattle-keeping,  the  Indians  of  the  fell  earn 
their  livelihood  by  working  for  the  whites,  more  especially  by  tapping 
rubber  in  the  primeval  forests.  A  secondary  source  of  income  of  but 
small  importance  is  washing  for  gold,  this  being  undertaken  by  Indians 
at  Juan  del  Ore  and  at  Eio  Inambari  in  Peru.  While  it  is  true  that  in 
the  provinces  of  Caravaya  and  Sandia,  in  Pern,  a  good  deal  of  gold  has 
been  found — above  all,  by  a  North  American  company  working  a  mine 
between  Eio  Inambari  and  Bio  Tambopata  with  much  success — it  is 
also  a  fact  that  the  importance  of  these  finds  has  been  much  exaggerated. 
The  trade  in  rubber,  should  good  roads  be  constructed,  may  prove  of 
vast  importance ;  the  days  of  cinchona  are  now  past. 

The  Indians  of  the  fells  import  very  few  necessaries  from  outside  their 
own  domain;  some  pottery  and  bronze  pins  from  the  Indians  of  the 
plateau,  colours  and  a  few  implements  from  the  whites,  that  is  all. 
They  might  live  very  happily  if  they  were  not  addicted  to  certain 
vices,  chiefly  insobriety,  and  were  not  oppressed  by  many  white  parasites 
living  at  their  expense.  By  the  aid  of  "  fire-water  "  these  cheat  the 
Indians  of  the  product  of  their  agriculture  and  cattle-keeping,  and  by 

*  Armentia,  '  Belacidn  Historica  de  las  misioneB  FranoisoaDas  de  Apolobamba.* 
La  Paz:  1908. 
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means  of  Btrong  drink  they  lure  the  Indians  to  the  indiarubber  barracks 
for  the  purpose  of  tapping  rubber.  The  most  usual  method  is  giving 
the  Indians  the  intoxicant,  either  on  credit,  or  during  some  great  dance 
to  lend  them  money  with  which  to  buy  the  wretched  stuff.  When  the 
festivity  and  intoxication  are  past,  the  Indians  cannot  pay  their  debt, 
numing  as  it  does  at  a  high  rate  of  interest,  but  are  forced  to  enter 
some  indiarubber  barracks.  Once  they  are  there,  by  various  tricks  it 
is  arranged  that  the  Indians  remain  in  debt  to  their  master. 

The  Governments  of  Peru  and  Bolivia,  beiug  now  recruited  from 
patriotic  men  who  are  deeply  interested  in  the  future  of  these  districts, 
really  ought  to  interfere  and  protect  the  Indian  from  both  **  fire-water  *' 
and  the  oppression  of  the  white  man.  They  would  then,  on  the  Andes, 
call  into  being  a  happy  population  of  inteUigent,  industrious  small 
farmers  of  the  chaste  Quichua  race,  for  what  I  have  just  expressed 
applies  certainly  not  only  to  the  small  and  limited  district  I  visited,  but 
also  to  large  portions  of  the  Andes. 

In  direct  opposition  to  the  Indians  of  the  primeval  forest,  the  fellj 
Indians  show  great  possibilities  of  development.  Both  Peru  and  Bolivia 
would  in  this  manner  solve  the  question  of  immigration  far  better 
than  by  importing  Chinese,  and  the  inferior  elements  among  European 
emigrants. 

The  Qaichuas  still  practise  several  customs  which  remaiu,  more  or 
or  less  modified,  from  the  pre-Spanish  period.  Among  these  we  must 
reckon  their  dances,  which  are  always  performed  in  connection  with 
religious,  i.e.  Koman  Catholic  festivals.  Among  other  festivals  I  have 
witnessed,  there  is  the  festival  of  the  Cross  (La  fiesta  de  la  Cruz).  The 
crosses  on  the  heights  and  in  or  near  churches  were  huDg  with  flowers, 
and  in  the  huts  crosses  decked  with  flowers  were  set  up.  In  some  huts 
I  saw  two  crosses,  one  larger  than  the  other,  representing  a  male  and 
female  cross.  Among  the  very  peculiar  customs  at  this  festivity,  let 
me  mention  two  paper  lanterns  which  were  taken  to  the  cross  by  night, 
the  one  shaped  like  the  sun,  the  other  in  form  like  the  moon.  The  sun 
is  carried  by  a  mau,  the  moon  by  a  woman.  As  we  know,  the  Incas 
worshipped  the  sun  and  moon,  the  sun  being  the  male,  the  moon  the 
female  divinity.  It  is  only  the  men  who  take  any  part  in  this  dance, 
as  in  most  purely  Indian  dances.  In  Pelechuco  the  dancers  at  the 
Easter  festivities  had  large  feather  ornaments  in  the  form  of  suns 
on  their  heads  (Fig.  1).  At  these  dances  both  "  fire-water  "  and  ehicha 
(ale  made  from  maize)  are  drunk  to  excess. 

Even  now  the  dead  Christian  Quichua  Indian  takes  with  him  his 
worldly  possessions  when  departing  to  another  sphere.  This  is  accom- 
plished by  there  first  being  a  regular  drinking-bout  for  a  full  week 
after  a  death,  and  then  the  things  deemed  necessary  for  the  deceased's 
future  state,  e.g,  tools,  food,  clothes,  and,  as  a  matter  of  course, 
^fire-water,"  are  taken  to  an  open  place,  where  they  are  all  burnt. 


110 


TBATELS  OH  THE  BOtTHDABlES  OP  BOLIVIA   AND  PEKD. 


FresamaUy  the  ludians  imagine  they  BQOoeed  in  freeing  the  souls 
of  these  objects  by  this  means,  so  that  they  oan  accompany  theii 
master.  In  Feleohnoo  these  sacrifices  were  offered  by  night  outside  the 
oonseorated  ohnrohyard  where  the  dead  Indian  (man  or  woman)  had 
been  buried.    The  oorpaes  themselves  are  never  burnt. 

Shoald  the  Quichna  Indian  build  a  new  hut,  be  buries  the  foetus 
of  a  llama,  oooa,  tin  figures,  etc.,  underneath  it.  This  is  to  bring 
Inok.    According  to  Bandelier,*  during  the  pre-Spanish  period,  the 


.   1, — QOICBtI4  IHSIAHa 


N  IHB   FOBS'   OP  SUNB   0 


ft  FEanvETIKB    WITH   tlBOB 


natives  on  the  Peruvian  coast,  when  building  palaces  or  simitar  build- 
ings, gave  their  walls  a  oore  formed  of  objects,  some  of  which  were  of 
metal.  The  most  valuable  treasures  found  in  Peru  are  said  to  have 
been  obtained  from  such  cores.  The  above-mentioned  oustom  of  bury* 
ing  objects  when  erecting  huts  is  apparently  a  survival  of  this  usage. 


*  Fmletick  Webb  Hodge, "  Btuidelicr'B  itc>eatcht«  In  Pertl  aiid  Uulivia,"  Anutieau 
Autkropologut,  1S07. 
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If  the  Qniohua  Indian  ereots  a  mill  in  order  to  grind  the  sngar- 
oane,  under  the  central  post  he  buries  the  foetufl  of  a  llama,  laden  with 
small  jars  of  wine,  fire-water,  and  ohioha.  Shoold  the  Quiohua  Indian 
desire  a  drought,  he  takes  the  cranium  out  of  a  modern,  i.e.  Christian 
Indian,  grave,  and  sets  it  on  a  pole.  Sometimes  the  skull  is  again 
buried,  but  very  often  it  is  allowed  to  moulder  above  ground.  This 
peculiar  custom  may  perhaps  explain  the  headless  graves  described  by 
Ten  Eate,^  as  found  among  the  so-called  Calchaquies  of  Argentina. 
The  Quichuas  have  very  peculiar  ideas  concerning  diseases.  Should 
they  wish  a  certain  individual  to  fall  ill,  they  place  a  small  quantity 
of  that  person's  hair,  or  somethiug  similar,  in  an  ancient  grave. 
Moreover,  on  all  possible  occasious  the  Indians  offer  up  coca  and  fire- 
water; on  many  occasions  when  searching  for  archaeological  remains 
for  me. 

The  Quiohua-speaking  Indians  east  of  the  Andes  have  very  few  objects 
of  their  own  manufacture  which  possess  any  interest  of  importance. 
On  the  plateau  you  become  accustomed  to  see  bIuSb  where  viscachas, 
birds,  and  llamas,  etc.,  predominate  as  ornaments,  but  east  of  the  Andes 
such  stuff  is  rare.  The  high  caps  they  wear  (Fig.  2)  are,  however,  of 
a  certain  interest,  as  their  ornaments  generally  are  different  in  the 
various  valleys.  In  the  Queara  valley  you  find  llamas  on  the  caps; 
while  plants  ornament  on  those  of  the  Quiaca  valley.  These  latter 
ornaments  have  a  certain  connection  with  a  passion  that  these  Indians 
have  for  flowers,  since  in  this  valley,  both  men  and  women  decorate 
themselves  with  flowers,  and  have  regular  gardens  containing  pelar- 
goniums, chrysanthemums,  tulips,  etc.  In  the  Corani  valley  the  Indians 
adorn  themselves  with  wild  flowers. 

Let  me  now  touch  on  my  archaeological  excavations  on  the  eastern 
slopes  of  the  Andes.  In  the  higher  fell  vaUeys  at  present  inhabited  by 
Indians  speaking  Quichua,  I  have  excavated  many  sepulchres,  so-called 
Chulpas,  and  sepulchral  grottoes,  collecting  the  objects  and  skeletons  I 
found  therein,  carefully  keeping  the  contents  of  each  separate  from 
every  other  find.  Moreover,  I  have  purchased  various  articles  of  bronze 
and  stone,  which  the  Indians  now  living  in  the  fell  valleys  have  found 
when  breaking  ground,  etc.  Some  rock  carvings  and  sculpture  on  stone 
have  been  photographed  by  me.  Old  dwelling-places  have  been  dis- 
covered by  me  in  the  primeval  forest  at  Buturo  (670  metres,  2193  feet), 
where  pottery  and  stone  implements  were  found  totally  unlike  those 
of  the  fell  valleys. 

The  types  of  graves  found  east  of  the  Andes  are  chulpas  and  sepulchral 
grottoes.  Moreover,  the  former  are  chiefly  met  within  that  district  of 
the  Andean  plateau  inhabited  by  Aymaras,  and  for  many  reasons  are 


*  Ten  Kate,  **  Antbropologie  dea  anoiens  babitanta  de  la  region  Calchaquie,"  AnaU 
dsl  MuHO  de  La  Plata,  1896. 
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uoribed  to  their  anoestoTS.  As  Uiddendorf,'  fay  stndymg  the  names  of 
places,  having  proved  that  these  Indians  were  formerly  far  more  widdy 
spread  than  now,  it  is  believed  that  those  sepolohres  met  with  in  the 
Qoichna-speHkiDg  dislriots  are  also  derived  from  the  Aymaros.  If 
this  is  oorrect,  the  valleys  of  the  fell  in  question  must  formerly  have 
had  an  Aymara  population  which  has  been  ousted  by  Quiohua,  or,  what 


.^i^JL^? 


THE  ADSBB). 

is  far  more  probable,  has  adopted  the  Quichua  language.  By  the  way, 
let  me  observe  that,  as  the  study  of  the  nomenolatare  of  places  Ib  in  these 
parts  so  very  important,  it  is  a  great  mistake  to  do  as  did  the  French 
expedition  to  Bolivia  under  de  Cr6qui  Uontfort,t  when  on  their  map 
they  call  the  well-known  islands  of  Lake  Titioaca  by  the  names  of 
French  disooverers,  instead  of  retaining  the  Indian  names  thereof. 


•  MiddeudorT, '  Die  EiahelmisobeD  Spraoben  Ponu,' lid.  V.    Loipzig:  1B9I. 

t  De  Or€qui  Moatfoit  aad  Se'n^chal  do  la  Orange,  "  Itappott  am  una  HiuioD 
■eienliflqae  en  Am^ique  du  Btid."  Nouvellee  Arctaives  dei  Hisuona  toientifiqnai, 
Tom*  IS.    Parii:  1901. 
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ChnlpM  or  Bepnlohrol  grottoes,  or  both  of  them,  have  been  fonnd  by 
me  in  «ll  the  higher  valleys  of  the  fells  visited  by  onr  expedition. 
There  is  no  essential  differenoe  between  ohulpoe  and  aepnlohral  grottoca, 
a  natural  grotto  having  often  been  used  as  a  wall  or  roof  for  a  sepnlohre. 
In  Feleohnoo  valley,  where  it  is  easy  to  obtain  large  slates,  very  beautiful 
■tone  aepnlobreB  (B^g.  3)  have  been  made  thereof.  In  some  valleys 
where  natural  grottoes  are  numerous,  these  are  used  as  burial -plaoes. 


3. — CHULl'A   rBLKCHUCO 


Id  the  Qaiaoa  valley  there  is  a  peculiar  kind  of  sepnlohre,  consist- 
ing of  a  massive  pillar  above  a  small  sepulchral  chamber.  Many  of 
Qke  ohulpaa  are  oonstincted  like  regular  miniature  houses,  being  pro- 
vided with  a  door  (Pig.  4).  These  belong  to  a  type  often  seen  repre- 
•ented  in  travels  on  the  plateau.  The  door  is  not  directed  towards  any 
■peoial  point  of  the  compass  as  a  general  mle.  Some  of  the  graves 
in  the  OUaohea  valley  are  constructed  on  such  iuaooessible  spots  on  the 
ttotmtain  that  it  is  quite  perilous  to  reach  them.  Several  graves  are  of 
masonry.  On  some  in  the  OUaohea  valley,  there  are  traces  of  their 
having  been  paint«d  red. 
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Neither  cholpas,  sepulohral  grottoes,  nor  stone  or  bronze  implements 
are  here  found  west  or  east  of  the  highest  chain  of  the  Andes,  above  the 
present  limit  of  cultivation.  Not  onoe  have  I  made  a  single  observation 
pointing  at  this  limit  being  higher  or  lower  than  at  present,  so  long  as 
these  districts  have  been  inhabited  by  man.  The  settled  population, 
mostly  speaking  Quichua,  and  exclusively  devoted  to  cattle-keeping, 
now  inhabiting  the  extensive  plains  round  Cojata,  Macusani,  eto., 
lying  west  of  the  highest  chain  of  the  Andes,  and  above  the  limit  of 
cultivation,  have  settled  there  in  a  period  later  than  the  time  when 
sepulchres  were  erected,  or  bronze  implements  were  in  use.  On  the 
lower  parts  of  the  plateau,  on  the  contrary,  the  Indians  live  both  by 
cattle-keeping  and  agriculture.  East  of  the  Cordillera  Real,  in  the 
higher  valleys  of  the  fell,  the  possibilities  of  human  subsistence  are 
about  the  same  as  on  the  plateau.  On  the  verge  of  the  primeval 
forests,  as  I  have  previously  observed,  far  more  tropical  plants  can  be 
cultivated  than  anywhere  on  the  plateau. 

Penetrating  deeper  down  into  the  valleys  to  the  east,  farther  into  the 
primeval  forests,  we  find,  as  I  have  before  stated,  that  it  is  no  longer 
possible  to  carry  on  cattle-keeping,  above  all,  to  keep  llamas,  the  cul- 
tured plants  that  can  be  grown  being  different  to  those  that  can  be 
cultivated  in  the  higher  valleys  of  the  fell,  or  on  the  plateau.  It  will 
also  be  found  that  you  never  meet  with  chulpas  or  sepulchral  grottos 
(at  any  rate,  not  in  those  valleys  I  visited),  and  very  rarely  come 
across  objects  of  bronze  or  pottery  typical  of  the  valleys  of  the  fell  or 
the  plateau  farther  towards  the  interior  of  the  primeval  forests,  except 
in  those  places  where  pasturage  for  llamas  has  existed  in  the  vicinity, 
and  it  has  been  possible  to  cultivate  those  plants  so  characteristic  of 
the  plateau. 

On  the  accompanying  map  the  chulpa  limit  to  the  east  in  that 
district  visited  by  me  is  marked.  It  prooeeds  somewhat  further  up 
the  Andes  than  the  limit  of  the  present  expansion  of  the  Quichoa- 
speaking  Indians.  The  difficulty  of  breaking  ground  with  the  primi- 
tive implements  they  possess,  the  dread  of  fever  and  of  the  savage 
Indians  of  the  primeval  forests,  have  contributed  to  the  fact  that  the 
Indians  of  the  fell  (which  otherwise  present  so  great  a  power  of 
expansion)  have  not  spread  towards  the  interior  of  the  exceedingly 
fertile  districts  of  the  primeval  forests;  but  the  chief  reason  has 
probably  been  their  not  having  pasturage  for  their  llamas,  and  their  not 
being  able  to  cultivate  the  same  plants  they  were  accustomed  to  on 
the  fells. 

In  the  primeval  forests  east  of  Cuzco  the  Indians  of  the  fell  (with 
the  exception  of  some  military  expeditions  of  the  Incas)  have  not 
spread.    There,  according  to  Squier,*  the  fortresses  of  PaucartambOy 


•  Squier, »  Peru.*    New  York :  1877. 
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Pisao,  and  OUantaytambo  determine  the  eastern  boundary  of  the  Inoa 
role.  Their  territory  did  not  extend  further  than  60  miles  east  of  their 
oapital,  Onzoo,  and  yet  they,  or,  at  any  rate,  their  cultural  influence, 
predominated  from  Argentina  to  Equador.  Squier  considers  that  the 
Tast  primeval  forests  and  the  savages  hindered  the  Incas  in  their  passage 
eastwards. 

Most  of  the  ohulpas  and  sepulchral  grottoes  had  been  plundered 
previous  to  their  being  discovered  by  me.  In  the  valleys  of  Pelechuco 
and   Queara,  however,  Mr.    and    Mrs.   Bandelier    excavated    several 


graves,  thus  preserving  a  good  deal  of  material  from  destruction.  Most 
Quichuas  of  the  present  day  were  not  much  inclined  to  show  me  where 
the  graves  were,  but  made  no  attempt  to  hinder  me  from  digging.  In  the 
Qaeara  valley  they  believed  that  I  took  the  skeletons  in  order  to  bring 
them  to  life  in  my  own  country,  where  they  would  either  be  employed 
as  workmen — the  people  of  my  own  land  being  weak  and  lazy — or 
would  be  whipped  till  they  discovered  where  the  Incas  had  their  gold- 
mines. It  is  very  pardonable  for  the  Indians  to  think  that  gold  always 
attracts  the  white  man. 

Only  in  a  few  of  the  graves  did  I  And  one  single  skeleton ;  most  of 
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them  contained  a  quantity.  Id  one  eepalohral  grotto  I  fonnd  doae 
npoD  two  Lnndred,  and  in  one  chulpa  sixteen.  Tfaoee  skeletons  that  I 
found  entire,  and  that  I  feel  convinoed  have  never  been  distorbed, 
were  always  in  a  utticg  postnre.  All  the  dead  have  been  plaoed  in 
the  sepulchral  chambers,  not  merely  buried  in  the  grave. 

The  chief  finds  of  the  graves  are  bronze  pins — eo  called  topoe. 
They  are  adorned  with  llama  heads,  or  have  heads  in  the  form  of  leaves, 
at  times  also  flowers  (?),  or  still  more  often  simply  a  flat  disc.    Topoe  are 


bijj.»*t  ^^ 


used  by  the  Qniohua  women  of  the  present  day  to  fasten  the  shawl 
they  wear  over  their  shoulders.  The  modern  topos  are  invariably 
more  pointed  than  those  of  ancient  days.  The  cloths  of  which  remains 
are  found  in  the  graves  were  so  coarsely  woven  that  blunt  topoa  did 
not  neoessarily  damage  the  garment.  Pottery  is  rare.  The  patterns 
thereon  are  mostly  diamond  or  spiral,  painted  in  blaok,  seldom  in 
yellowish- white.  la  most  graves,  though  they  have  certainly  not 
been  disturbed,  nothing  but  skeletons  were  found.  Perfectly  empty 
sepulchres  were  also  found ;  this  is  often  owing  to  the  ekdetona  having 
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entirely  mouldered  away,  but  at  times  it  seems  probable  that  the 
Bepnlclire  has  never  been  nsed. 

Sometimes  quite  modem  articles  are  found  in  the  graves.  In  a 
grave  at  Qniaca,  in  which  bronze  objects  had  been  discovered,  I  found 
not  only  trepanned  crania,  but  pottery  of  modern  Pacara  manufacture, 
and  glass  bottles.  On  one  of  these  bottles  there  stood,  '^  Die  Keisser- 
liohe  Privilegirt  Altonatiche  W.  Kronessents."  They  have  evidently 
been  put  into  the  graves  by  the  Quichua-speakiug  Indians  at  present 
living  in  the  vicinity,  probably  in  connection  with  the  plundering  of 
the  grave.  I  have  already  mentioned  the  customs  of  placing  objects  in 
graves  for  the  purpose  of  bewitching  persons  that  are  disliked.  In  one 
sepulchral  grotto  I  found  a  gilded  glass  bead ;  in  another,  together 
with  bronze  objects,  a  piece  of  a  oow-hom. 

Burial  in  the  old  manner  in  chulpas,  etc.,  was  continued  long  after 
the  conquest  of  the  country  by  the  Spaniards  in  exactly  the  same  way 
as  before,  as  also  artificial  deformation  of  the  crania,  etc.  Bandelier,* 
when  mentioning  the  attempts  of  the  Catholic  priesthood  to  eradicate  the 
ancient  mode  of  burial  prevalent  among  the  Indians,  states,  *'  Not  only 
was  the  ancient  mode  of  burial  extensively  practised  until  more  than  a 
hundred  years  after  the  first  arrival  of  the  Spaniards,  but  the  cloth 
with  which  all  the  corpses  (ancient  and  modern)  were  covered  was 
periodically  renewed  as  late  as  the  middle  of  the  seventeenth  century. 
The  fact  that  food  and  drink  also  were  replaced  from  time  to  time 
implies  that  the  vessels  found  along  with  the  bodies  are  no  longer 
those  originally  buried  with  them."  Bandolier  points  out  that  as  late 
as  the  olose  of  the  sixteenth  century  artificial  deformation  of  the  cranium 
was  practised,  since  it  was  prohibited  by  the  viceroy  D.  Francisco 
Toledo.  It  is,  therefore,  very  difficult  to  decide  whether  what  is  found 
was  really  deposited  in  the  graves  at  the  same  time  as  the  skeleton  or 
no  when  all  the  objects  are  met  with  superficially. 

In  the  sepulchres  incomplete  articles  are  often  found,  e.g,  handles 
of  hoes  without  any  blade,  pestles  without  any  mortar,  pieces  of 
pottery,  etc.  This  must  be  some  kind  of  '*  grave  goods  *'  for  some 
reason  or  another  placed  in  the  sepulchres  in  this  incomplete  state. 
It  cannot  possibly  be  owing  to  these  sepulchres  having  been  inhabited 
— which,  according  to  Bandelicr,!  has  been  the  case  with  some  chulpas 
— since  the  objects  are  found  in  this  state  in  chnlpas  which  cannot 
possibly  be  used  even  for  a  casual  shelter  over-night. 

One  great  deficiency  in  my  investigations  of  the  eastern  slopes  of 
the  Andes  is  my  not  having  succeeded  in  making  a  single  thorough 


♦  Bandelier,  **0n  the  Relative  Antiquity  of  Ancient  Peruvian  Burials,"  Bull. 
Amer.  Mu$.  Nai.  HUt.,  vol.  20.     New  York :  1904. 

t  *Sinopd0  Estadifltica  y  GeogrdSca  de  la  Republica  de  Bolivia/  Tomo  1,  p.  129. 
La  Paz :  1903.    Original  paper  not  seen. 
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examination  of  any  dwelling-plaoe  in  the  vaUeys  of  the  fell.  There 
are  a  number  of  ruins  of  houses,  deemed  by  some  Indians  to  be  of 
ancient  date,  but  the  finds  made  by  me  were  generally  very  poor,  and 
certainly  belonged  to  different  periods.  In  the  valley  of  Queara  there 
are  a  oouple  of  round  houses  with  slate  roofs  that  are  called  Incahuasi, 
resembling  large  chulpas  of  the  type  I  have  mentioned  as  having  a 
small  door.  At  Corani  there  are  remains  of  a  number  of  houses  that 
are  also  round,  which,  in  my  opinion,  might  belong  to  the  chulpa 
period.  Entrance  to  these  houses  has  probably  been  obtained  through 
the  roof.  The  reason  why  the  dwelling-places  are  destroyed  is  that 
the  Indians  do  not  leave  them  undisturbed,  as  is  the  case  with  the 
sepulchres,  when  making  fields  or  gardens,  etc.  Most  of  the  finds 
made  when  the  Indians  break  ground  are  derived  from  dwelling-plaoes 
that  have  been  destroyed. 

A  number  of  bronze  and  stone  implements  found  by  the  Indians 
when  making  similar  clearings  have  been  purchased  by  me.  The 
articles  of  bronze  are  so  far  interesting  that  they  prove  how  widdy 
those  implements,  so  characteristic  of  the  civilization  of  the  Andean 
fells,  have  spread.  Axes,  hoes,  chisels,  awls,  knives,  so-called  '*  tumis," 
are  found  here  that  are  in  form  almost  identical  with  those  described 
by  Ambrosetti*  as  seen  in  North  Argentina,  600  or  800  miles  from  these 
districts. 

Here,  as  in  Argentina,  bronze  and  stone  axes  of  a  T-shape  are  found. 
One  stone  axe  found  by  me  shows  the  influence  of  metal  technics  on 
working  in  stone,  as  its  edge  is  curved  outwards.  Similar  instanoes 
are  very  common  with  us  in  Northern  Europe  from  the  early  days  of 
the  Bronze  Age,  but  I  have  not  met  with  any  mention  of  their  having 
ever  been  discovered  in  South  America. 

In  the  Sina  valley  numerous  sculptured  stones  are  found,  which 
may  possibly  be  derived  from  some  vast  building.  They  are,  for  the 
most  part,  built  into  the  walls  of  the  church  and  belfry,  but  you  come 
across  many  here  and  there  in  the  village  of  Sina.  One  I  found  on 
which  a  jaguar  was  cut ;  another  had  a  conventionalized  head  of  a 
jaguar.  This  latter  is  a  great  stone  that  serves  as  a  bridge  over  the 
brook  of  Sina.  Each  mule  or  pedestrian  passing  across  it  naturally  gives 
the  head  one  or  several  kicks,  so  that  in  a  very  short  time  the  sculpture 
will  be  totally  obliterated.  Several  stones  are  ornamented  with  serpents, 
while  one  is  adorned  with  a  fish,  seen  from  above.  These  large  stones 
with  animal  figures  thereon  are  the  only  specimens  of  a  highly  deve- 
loped stone-cutting  found  in  this  part  of  the  eastern  slopes  of  the  Andes. 

Rock  paintings  and  carvings  are  rarely  seen  here.  I  must  men- 
tion a  grotto  at   Corani,  lying  far  above  the  limits  of  cultivation 


*  Ambrosetti,  '*  El  bronce  en  la  Regi<5n  Calohaqui,"  Andle$  dd  Mtueo  NaeUmoi  de 
Buenot  Aire$,  tomo  xl.    Buenoe  Aires :  1904. 
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ud  diiilpsa,  in  whioh  tlie  wall  ib  perfectly  covered  with  figures 
(Fig.  5).  To  this  very  day  the  Indians  offer  ooca  there.  A  few 
OKMM  painted  in  red  above  a  number  of  inoiHed  figares  are  probably 
intanded  to  connteraot  the  evil  inflaeaoe  the  figures  may  be  deemed  to 
tieraiae.  It  was  probably  with  the  same  idea  that  a  priest  read  prayers 
ibove  the  painted  grottoes  at  Quatohiohocana  *  in  North  Argentina,  in 
order  to  exorcise  witchcraft  and  evil. 

This  is,  in  brief,  what  I  have  discovered  in  the  fell  valleys  east  of 
lh»  Andes,  bearing  any  close  connection  with  the  civilization  of  the 
Andean  fells,  more  especially  with  the  builders  of  the  cbnlpas,  who 


IT", 


were  probably  tbc  anoestoTs  of  the  Aymaras.  Af  ae  have  ascertained,  Ihe 
Ttmaitit  of  ikin  cieilhaliim  is  not  met  wtlk  farther  east  than  the  verge  of  the 
frimeval  or  dense  tropical  forest*,  irith  the  sole  exception  of  the  valley»  of 
Ike  fell,  trhich  afford  to  man  about  the  same  conihtions  of  life  as  the  lower 
farft  of  the  BolieianPeruoian  elevated  plateau  round  Lnlt   Titicaca. 

Further  east  towards  the  interior  of  the  primeval  forests,  in  the 
dense  tropical  forests  at  Rio  Tuiohe  (Bnturo),  bOO  to  700  metres  (1960 
to  2300  feet)  above  sea-level,  I  found  large  dwelling-places.  They 
prove  that  the  now  uninhabited  primeval  forests  formerly  had  a 
numerous  population.     The  things  found  there  were  absolutely  unlike 


*  Etland  Nordecskiold,  "  Reui  i  giiLuBtraktema  melUn  Bolivia  c 
7iM«r,  1902,  Fig.  8,  p.  4S1. 


I  Argentina 


120  TRAVELS  ON  THE  BOUNDARIES  OF  BOLIYU  AND  PERU. 

anything  discovered  in  the  fell  valleys,  and  are  derived  from  a  popu- 
lation that  has  evidently  oconpied  a  higher  status  than  the  savages 
at  present  living  in  the  primeval  forests  at  Bio  Madidi,  Rio  Tambopata, 
and  Eio  Inambari. 

Thus  in  the  primeval  forests  large  grind ing-stones  (Fig.  6)  are  found, 
masses  of  fragments  of  pottery,  furnished  with  totally  different  ornaments 
from  those  seen  on  the  pottery  from  the  ohulpas,  the  ornamentation  being 
made  by  the  laying  on  of  fillets  of  clay,  whereas  the  ornaments  on  the 
pots  from  the  valleys  of  the  fell  are  diamond,  spiral,  and  triangular 
patterns  chiefly  painted  in  black.  The  stone  axes  from  the  primeval 
forests  possess  a  characteristic  form.  Human  faces,  modelled  in  clay, 
have  also  been  found  by  me,  one  having  the  lower  and  the  upper  lip 
perforated,  another  being  simply  perforated  through  the  upper. 

It  is  no  easy  matter  to  decide  from  which  tribe  these  finds  from  the 
primeval  forests  are  derived.  About  1670  it  appears  that  a  tribe  Suqui- 
tunia*  were  living  in  these  districts,  but  it  is  impossible  to  know 
whether  these  objects  belonged  to  them  or  no.  It  seems,  from  the 
accounts  of  the  missionaries,  that  the  tribes  speaking  Tacana  and 
Lapaohu  they  met  in  these  parts  did  not  even  boil  their  food,  but  simply 
roasted  it,  which  statement  does  not  agree  very  well  with  the  quantity 
of  pottery  found  in  the  primeval  forests.  The  clay  figures  might  possibly 
be  those  idols  mentioned  by  the  missionaries,  unless,  as  Ehrenreioh  t 
supposes,  the  latter  were  simply  dance  masks. 

On  my  former  travels  in  Chaco,  in  Argentina,  I  also  found  large 
dwelling-places  in  the  primeval  forests  beyond  the  real  Oalchaqui 
territory,  in  districts  at  present  very  sparsely  inhabited.  Geramio  art 
was  in  this  case  also  of  a  characteristic  local  type. 

It  would  be  very  interesting  to  institute  researches  with  a  view  of 
ascertaining  whether  very  large  ranges  east  of  the  Andefi(,  at  present 
inhabited  by  more  or  less  wandering  tribes,  were  not  formerly  oooupied 
by  a  settled  population  of  far  higher  standing  than  that  now  dwelling 
there.  It  would  also  be  of  importance  to  learn  in  what  degree  these 
Indians  of  the  primeval  forests  have  possessed  any  independent  civiliza- 
tion, or  how  far  they  have  been  influenced  bj^  that  of  the  fell.  In 
Cbaoo  I  found  shells  {Oliva  peruana)  from  the  Pacific  in  a  grave  %  which 
proves  that  communication  for  purposes  of  barter  existed  from  the 
shores  of  the  ocean  to  the  dense  tropical  forests  of  Chaco.     In  the 

*  Armentia,  *  Relaoidn  Histories  de  lasmisiones  FranciscanaB  de  Apolabamba.' 
La  Paz :  ld03.  '  Relacion  y  Description  de  las  misiones  y  conversiones  de  infleles, 
Yulgarmente  Llamados  de  Apolobaiuba/  etc.  La  Paz,  1898.  Published  by  M.  V. 
Ballivian. 

t  Ehrenreich,  •*  Die  Ethnographie  Siidamerikas,"  etc.,  Archiv.  fur  ArUhropologie, 
Nene  Folge,  Bd.  8,  Heft  I.     Braunschweig :  1904. 

X  Erland  Nordenskiold,  "  Pr&columbische  Wohn-  und  Begrftbnispl'atze  an  der  Sfld- 
westgrenzo  von  Chaco,"  Konyl.  Sventka  Vetemkaps-Ahademiens  Bandlingar,  Bd.  86, 
No.  7.     Stockholm:  1903. 
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primevftl  forests  of  R!o  Tuioho  I  foaod  do  object  that:  oaa  be  oonsidered 
derived  from  the  Indians  of  the  fell,  but,  having  diaoorered  no  graves, 
I  have  been  foToed  to  content  myself  with  iovestigatiDg  dweUing-plaoee, 
whiob,  as  a  general  rule,  give  a  poor  result. 

Let  me  now  proceed  to  describe  those  forest  Indians  living  in  the 
immediate  vioinity  of  the  Andes  and  the  Quiohnas.  As  already  men- 
tioned in  my  introductory  paragraph,  of  these  tribes  we  visited  the 


Goarayo  at  Kio  Tambopata,  the  Tamiaca  at  Rio  Inamhan,  and  the 
Alaahuaca  residing  betweea  these  two  rivers. 

It  was  no  easy  matter  to  go  to  these  Indians,  and  perils  beset  our 
route  both  down  the  Tambopata  when  we  followed  the  last  unexplored 
portion  of  this  river,  and  our  march  into  the  primeval  forests  between 
Tambopata  and  Inambati.  However,  it  is  not  our  adventures  and 
safferingB  that  are  to  be  described  heroi  but  the  result  obtained  by  our 
exertions. 

The  Qniohuas  and  whites  call  the  savages  of  the  primeval  forests 
"  Chanobos."    Yamiaca  and  Atsahuaoa  are  tribe  names  or  horde  names 

No.  II.--AuaosT,  1906.]  k 
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the  savages  also  give  the  rivers  they  live  on.  The  signifioation  of 
Gvarayo  is,  on  the  contrary,  very  complicated.  It  is  evident  that  this 
word  at  times  simply  means  **  enemy,"  hut  it  also  appears  that  it  is 
sometimes  used  to  designate  just  those  Indians  living  on  Hio  Tamho- 
pata,  Rio  Heath,  or  the  Bio  Madidi,  thus  Tacana-speaking  savage  tribes. 
There  are  no  Tupi-speaking  Guarayo  in  the  forests  between  the  Bio 
Madre  de  Dios  and  the  Beni.  It  would  land  me  far  too  deep  in  the 
slough  of  detail  if  I  attempted  to  give  any  comprehensive  explanation 
of  the  use  of  Guarayo*  as  a  tribal  name.  Let  me  denominate  the 
tribe  of  Indians  at  the  Bio  Tambopata  as  Tambopata-Guarayo,  leaving 
to  the  future  the  choice  of  a  better  name  for  them. 

The  tribes  living  beside  the  rivers  Bio  Inambari  and  Bio  Tambo- 
pata are  very  small  in  number.     The  Yamiaca  consists  of  from  thirty 
to   forty   individuals,   the   Atsahuaca   of  about   twenty-five.     Of  the 
Tambopata-Guara^o  tribe  I  have  seen  about  thirty  or  forty,  but  they  are 
far  more  numerous.     Each  tribe  has  its  own  chief;  this  dignity  does 
not  pass  by  inheritance  from  father  to  son,  however,  but  it  seems  that 
the  chief  warrior  of  the  tribe  is  chosen  as  its  head.     Though  these 
tribes  are  so  small  in  number,  several  different  languages  are  met  with 
in  these  districts,  as  already  mentioned  by  me.     Thus  the  Tambopata- 
Guarayo  speak   Tacana;    the   Atsahuaca  and   Yamiaca  speak  Pano; 
while  the  Tuyoneiri  living  near  the  Yamiaca  speak  a  third  language. 
The  Yamiaca  mix  many  Tacana  words  in  the  Pano  language   they 
speak.     The   Taoana-speaking  peoples  are  not  widely  disseminated, 
their  territory  being  between  the  lower  Bio  Madre  de  Dios  and  the 
Bio  Beni.     Some  of  them  are  christened  and  civilized.     The  person 
who  has  done  most  to  make  them  known  is  Armentia.t     The  Pano- 
speaking  peoples   live  on  the  shores  of  Bio  Ucayali,  Bio  Madre  de 
Dios,  and  the  Bio   Beni,   and  the    intermediate  district.     It  was  de 
la  Grasserie  f  who  first  made  them  one  group.     K.  v.  d.  Steinen  §  has 
naade  the  most  important  contribution  to  our  knowledge  of  this  group 
of  languages. 

Peaceable  communication  between  the  tribes,  as  also  the  capture  of 
women,  naturally  conduce  to  the  confusion  of  languages.  Wars  are 
of  very  usual  occurrence,  being  chiefly  undertaken  for  the  purpose  of 
capturing  women  or  plunder.  It  cannot  be  stated  that  the  Tambo- 
pata-Guarayo,  Yamiaca,  and  Atsahuaca  Indians  have  carried  on  warfare 
with  their  nearest  neighbours  to  the  west,  the  Quichuas,  or  the  whites ; 


♦  Erlaod  NordenBkiold,  "Beitrage  zur  Kenntnis  einiger  Indiauerstamme  des 
Rio  Madre  de  Dios-Gobiotes,"  Ymer,  Heft  III.,  1905. 

t  Armeutia,  *Navigaci6ii  del  Madre  de  Dios.*  La  Paz:  1887.  Lafone  Quevedo, 
"Arte  y  Vocabulario  de  la  Lengua  Tacana,"  Revieta  del  Mmeo  de  la  Plain,  1902. 

X  De  la  Graaserie, "  Do  la  famille  linguiatique  Pauo,"  Amer.  Congr.,  p.  438.  Berlin  : 
1S»8. 

I  K.  V.  d.  Steiuen,  *  Diccionario  JSipibo.*    Berlin  :  1904. 
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there  have  simply  been  some  surprises  from  the  savages,  which  have 
Bcaroely  led  to  any  reprisals  being  taken  by  either  the  whites  or  the 
still  more  cowardly  Quichuas.  Nor  have  these  Indians  been  subjected 
to  any  direct  persecution  by  the  whites  on  Kio  Madre  de  Dios,  but  have 
limply  had  the  unpleasant  experience  of  hostile  tribes  penetrating 
oloeer  to  their  territory.  Their  arms  of  warfare  are  the  bow  and 
arrow.  They  do  not  poison  the  arrow-tips.  They  are  totally  un- 
ttoquainted  with  knives  and  clubs.  Peaceable  communication  exists 
alao  between  the  tribes,  and  by  this  means  Indians  like  the  Atsahuaca, 
never  previously  visited  by  the  whites,  have  obtained  iron  axes, 
machetes,  etc. 

All  thege  Indians  of  the  jprimeval  forest  are  agriculturists,  though  they 
have  no  settled  place  of  abode.  They  are  people  who  till  the  soil,  and  yet 
are  constantly  ambulant.  Each  tribe  owns  fields  spread  over  a  large 
territory,  which  they  visit  in  turn  for  sowing  and  reaping.  The 
Tamiaca  and  Tambopata-Guarayo,  living  on  the  larger  rivers  abound- 
ing in  water,  move  from  place  to  place  in  canoes  and  on  rafts.  The 
Atsahuaca,  living  by  rapid-flowing  brooks,  have  no  such  craft,  but,  on 
coming  to  a  river  which  they  cannot  wade  through,  they  cross  it  by 
riding  on  a  log. 

The  reasons  why  the  fields  often  lie  at  a  distance  of  several  days' 
marches  from  each  other  are  numerous.  One  of  the  chief  causes  has 
doubtless  been  the  diiOBculty  of  finding  ground  that  could  be  broken 
with  ease.  A  couple  of  years  ago  all  these  savages  were  exclusively 
restricted  to  stone  and  bono  implements,  and  it  is  not  an  easy  matter  to 
dear  a  glade  in  the  dense  tropical  forests  with  such  tools.  Just  for 
this  reason  the  fields  are  invariably  found  in  the  "  chucal,"  a  kind  of 
extremely  dense  bamboo  thicket,  where  it  is  comparatively  easy  to  break 
ground,  as  few  large  trees  grow  there.  Another  motive  for  these 
numerous  fields  has  doubtless  been  that  the  Indians  wished  to  have 
them  spread  over  as  extended  fishing  and  hunting  grounds  as  possible. 
Perhaps  they  also  wished  to  have  numerous  fields,  in  case  one  or  other 
was  plundered  by  their  enemies.  As  a  rule  the  fields  are  not  large, 
about  50  by  20  metres  (164  by  65  feet)  or  so  ;  but  as  they  can  break 
many  fields  in  the  same  bamboo  thicket,  the  entire  area  may  be  large. 
The  largest  field  seen  by  me — it  belonged  to  the  Tambopata-Guarayo 
— was  150  by  75  metres  (492  by  246  feet).  In  almost  all  the  clearings 
bananas  are  cultivated,  the  plants  being  placed  at  a  certain  distance 
£rom  each  other,  so  that  they  give  the  impression  of  being  planted  in 
rows.  Other  plants  are  cultivated  between  them,  those  needing  much 
sun,  however,  in  fields  where  the  banana  is  not  grown,  or  the  banana 
plants  are  quite  small.  Special  care  is  devoted  to  the  sugar-canes, 
ihey  being  fenced  in  and  provided  with  supports. 

Besides  bananas,  I  have  seen  the  following  plants  under  cultivation : 
yellow  and  white  mandioca,  swuet  potatoes,  kalabasset?,  cotton,  a  narrow. 
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TfiTf  palatable  -variety  of  sugar-oaoe,  and  maize.  Besides  these,  ihe 
Tambopata-Qnarayo  cultivate  liaalusa  (Colocatia  e«culen<a)  and  tobacco, 
the  Atsahuaca  aji,  and  the  Yamiaoa  the  pine-apple,  whioh  is  obtained 
from  the  whites.  Of  all  these  plants  the  banana  is  the  most  important, 
then  mandioca  and  maize.  The  Tambopata-Gnarajo  do  not  smoke  the 
tobaoOD  cultivated,  nor  do  I  believe  it  to  be  chewed  Oi  taken  as  snuff. 
The  fields  are  common  property,  at  any  rate  with  the  Tambopata- 
Guarayo  and  Atsahuaca,  but  there  ia  apparently  an  exception  made 
with  respect  to  the  sugar,  so  delicious  to  them.  When  carried  into 
camp,  the  prodnceof  the  fields  becomes  private  property. 


These  Indians  support  life,  not  only  by  agriculture,  but  also  by 
bunting  and  fishing.  The  Yamiaca  and  Tambopata-Goarayo  ore  very 
ardent  fishers;  the  Atsahuaca  are  the  best  hnnters.  Fishing  is  carried 
on  with  bow  and  arrow.  For  this  purpose  the  Yamiaoa  have  harpoon 
arrows.  The  Tambopata-Guarayo  use  wooden  hooks.  The  Yamiaoa 
and  Atsahuaca  have  a  way  of  catching  fish  by  poisoning  the  water  with 
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a  certain  root.  It  would  be  interesting  to  touch  npon  the  yarions  types 
of  arrow  used  for  hunting  and  fishing,  but  would  necessitate  far  too 
many  details.  Much  labour  is  expended  on  these  weapons,  and,  for 
instanoey  an  arrow  from  Atsahuaca  can  always  be  distinguished  from 
one  from  Tambopata-Guarayo.  The  spoils  of  hunting  and  fishing 
become  common  property,  at  any  rate  when  any  large  kill  or  good 
oatoh  18  made.  All  these  Indians  own  dogs;  the  Tamiaea  have  fowls 
they  liaye  obtained  from  the  whites,  but,  as  is  the  case  with  the  wild 
birds  these  savages  sometimes  tame,  they  keep  them,  not  for  food,  but 
for  company. 

As  I  have  previously  stated,  these  tribes  have  no  settled  dwelling- 
place,  but  own  a  number  of  huts  at  different  places  in  the  vicinity  of 
their  fields.  The  Tambopata-Guarayos  and  also  the  Yamiaca  live  in 
communal  huts,  i.e.  several  families  live  together  in  one  hut,  where 
each  has  its  own  domain  and  fireplace.  In  the  Atsahuaca  tribe  each 
family  inhabits  a  separate  hut  (Fig.  7).  These  huts  are  as  simple 
as  possible,  the  Atsahuaca  contenting  themselves  with  a  protective 
roof  of  a  few  palm-leaves,  while  the  Tambopata-Guarayo  and  Tamiaea 
set  up  an  oblong  round  hut  of  the  stems  of  an  enormous  reed  (^Oynerium 
taeckariodes)  stuck  into  the  ground. 

There  are  no  large  families.  These  Indians  are  monogamists,  and 
from  one  to  three  children  are  seen  in  each  family.  In  the  very  largest 
family  I  saw  among  these  Indians — it  was  in  the  Atsahuaca  tribe — 
there  were  but  four  children.  In  a  portion  of  the  hut,  or  in  a  hut  of 
their  own,  each  family  has  their  fireplace,  where  the  wood  is  spread 
fanwise,  not  only  in  order  to  save  the  fuel,  but  so  that  the  members  of 
the  family  may  creep  close  to  the  warm  wood.  Fire  is  obtained  in  the 
usual  way  with  wooden  sticks. 

The  Tambopata-Guarayo  have  no  other  cooking- vessels  than  sections 
of  bamboOy  in  which  they  steam  their  food.  The  Yamiaca  and  Atsahuaca 
possess  crocks  of  a  most  primitive  type.  Among  the  Atsahuaca  it  is  only 
the  women  who  boil  their  food  (K.  v.  d.  Steinen  *  made  a  similar 
observation  among  the  Bakairi) ;  the  men  invariably  roast  theirs. 
Both  men  and  women  carry  in  wood  to  the  huts.  Making  pottery  is 
*' woman's  work."  The  males  of  all  these  Indian  tribes  are  clad  in 
a  shirt  without  sleeves,  made  of  beaten  bast  or  of  the  cotton  they  them- 
selves cultivate.  The  females  wear  a  square  piece  of  the  same  material 
round  their  hips  (Fig.  8),  sometimes  also  wearing  a  similar  square 
across  their  shoulders.  Both  men  and  women  have  the  cartilage  of  the 
note  pierced,  having  a  disc  of  mother-of-pearl  inserted  in  it,  or 
nowadays  sometimes  a  coin.  This  perforation  of  the  nasal  cartilage 
has  no  connection  with  arriving  at  puberty,  being  undertaken  long 
before  that  period.    Some  men  also  have  the  comers  of  their  mouth 


*  K.  V.  d.  Steinen,  *  Unter  den  Natnryolkem  Zentral  BraBilienB.'    Berlin :  1894. 
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perfor&ted,  having  small  wooden  plng§  Jn  them  for  evaryday  oocaaioDB, 
bat  insertiDg  feathers  on  high  days.  Among  other  adornments  the 
men  have  frontaU  of  gay  parrots'  feathers.  The  Atsahnaca  women  wear 
necklaoes  of  monkeys'  teeth,  while  with  the  T&mhopata-Ouarayo  then 
are  worn  by  men. 

The  Tamhopata-Gnarayo  Indians  paint  their  arms,  legs,  and  faces 
red.  The  Atsahnaoa  adorn  themselves  with  patterns  in  red  and  blue. 
Kone  of  these  Indians  are  tattooed.  All  these  Indians,  in  direct 
opposition  to  the  Quiohna,  are  extremely  cleanly  in  their  habits. 
Nevertheless,  they  fall  a  prey  to  various  diseases.  While  I  was  with 
the  Atsahnaoa  they  suffered  from  dysentery ;  a  woman  attacked  by 


this  disease  was  beaten  with  nettles  {Urtra,  sp.)  all  over  her  naked 
body  with  a  view  to  curing  her.  When  this  treatment  had  not  the 
curative  effect  desired,  her  husband  trampled  on  the  various  parts  of 
her  body,  evidently  with  the  intention  of  thus  driving  away  the 
ailment. 

These  savages,  more  especially  the  Atsahuaca  and  Guarayo,  were 
extremely  kind  and  friendly  towards  us,  built  us  hmts,  gave  ns  fire,  and 
presented  ns  with  different  produce  from  their  fields.  The  Atsahnaoa 
offered  me  their  most  beautiful  woman,  Tamntsi,  if  only  I  would  many 
her  and  remain  with  them  altogether.  These  savages  of  the  primeval 
forest  awaken  mtioh  sympathy  in  me,  thongh  I  know  fall  well  that 
they  are  doomed  to  extinction.     The  forests  they  live  in  are  rioh  in 
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indiarabber,  so  that  very  soon  the  whites  will  have  taken  possession 
of  eyeiy  sorap  of  their  domain.  Probably  I  am  one  of  the  very  few 
who  have  been  permitted  to  see  any  of  the  small  primitive  tribes  living 
at  the  base  of  the  Andes  previous  to  their  losing  all  their  original 
onstoms  and  usages.  They  will  soon  become  wretched  objects,  tapping 
indiambber  trees  and  drinking  fire-water ;  this  is  the  inexorable  fate 
to  whioh  **  loB  terribles  chnnohos  "  are  hastening  with  incredible  speed. 


BeCore  the  paper,  the  Chairman  (Sir  Thomas  Holdich)  :  Baron  NordenBki5ld, 
who  is  to  address  us  to-night,  is  a  memher  of  a  well-kDown  geographical  family. 
Ha  is  the  son  of  the  late  Baron  Adolf  Nordenskiold,  who  was  famous  as  one  of 
the  most  eminent  geographers  of  the  last  century.  It  is  not  very  long  ago  that 
we  bad  the  pleasure  of  hearing  from  his  cousin,  Dr.  Otto  Nordenskiuld,  an 
aooonnt  of  Antarctic  discovery.  To-night  the  harou  will  take  us  to  a  part  of 
South  America  which  has  been  very  little  visited  by  white  men — the  eastern 
slopes  of  the  Andes  and  those  sources  of  the  Amazon  river  which  are  buried 
in  primeval  forest.  This  part  of  the  continent  of  South  America  offers  many 
points  of  unusual  interest,  perhaps  as  much  cthnographically  as  geographically, 
for  it  is  undeniable  that  very  many  of  the  aboriginal  tribes  of  South  America 
■18  rapidly  disappearing.  There  are  tribes  in  the  northern  parts  of  South  America, 
M  in  the  south,  that  can  now  be  numbered  by  tens  which  not  long  ago  could  be 
redkoned  in  thousands.  It  is  for  this  reason  that  all  the  information  we  can 
obtain  about  them  is  so  important.  I  will  ask  Baron  Nordenskiold  to  commence 
his  address. 

After  the  paper,  the  Chairman:  I  think  we  may  well  congratulate  Baron 
Noidenskidld  on  the  excellence  of  his  illustrations.  They  are  most  wonderfully 
daSTy  and  most  appropriate  to  the  subject  of  his  paper.  Wo  are  fortunate  to-night 
In  having  several  gentlemen  here  who  are  more  or  less  acquainted  with  the  regions 
about  which  he  has  been  telling  us ;  amongst  others  the  Belgian  iJharfje  (Vaffairts^ 
Gdlonel  Don  Pedro  Suarez.     I  will  ask  him  to  address  a  few  words  to  you. 

Oolonel  Pedro  Suarez  :  Kindly  allow  me  to  commence  by  thankicg  Ba^on 
NordenskiSldi  in  the  name  of  the  Gbvemmont  of  Bolivia  and  in  my  own,  for  the 
interesting  lecture  he  has  just  given  us  on  his  troubles  on  the  boundaries  of 
Bolivia  and  Pern.  As  a  Bolivian,  I  am  always  very  grateful  to  those  distinguished 
travellers  who  have  honoured  my  country  with  even  a  hurried  visit,  which,  how- 
ever, frequently  does  not  give  them  sudicient  time  to  study  personally  the  habits 
and  customs  of  the  country,  and  to  a  great  extent  they  have  to  rely  upon 
information  they  receive,  which  in  the  majority  of  cases  is  very  misleading^.  From 
my  own  personal  knowledge  and  experience,  both  in  South  America  and  in  Europe, 
I  have  acquired  a  thorough  acquaintance  with  the  grading  and  export  of  indiarubber 
and  other  tropical  products  grown  in  the  forests  and  on  the  banks  of  our  great 
riven.  Our  Governments  as  a  rule  spare  no  efforts  to  protect  the  natives,  and  when 
abuses  crop  up,  as  they  needs  must  in  those  immense  regions,  the  Governments  put 
a  stop  to  them  as  soon  as  they  become  knowo.  I  can  proudly  assert,  speaking  on 
behalf  of  my  people,  that  the  indiarubber  and  other  products  which  I  have 
mentioned  are  not  stained  with  blood,  nor  have  they  been  wrunt;  from  the  helplens 
aborigines  without  giving  them  something  of  fair  value  in  exchange,  ss  is 
Botorionsly  the  case  with  the  indiarubber  coming  from  other  parts  of  the  world. 

I  am  sorry  to  disagree  with  Baron  Nordenskiold  in  reference  to  the  photos  he 
has  just  shown  us  of  some  persons  supposed  to  be  Mojos  Indians,  and  which  in  no 
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way  resemble  the  inhabitants  of  tbe  Beni  Department,  which  is  the  country  of  the 
real  Mojos.  Most  likely  the  photos  are  of  some  Indians  of  a  small  Tfllage  called 
Mojos,  in  the  Department  of  La  Paz,  and  the  tribe  is  that  of  the  Aimara  Indians. 
As  a  member  of  the  Bolinao  Congress  represenUng  the  Department  of  the  Beni,  I 
had  occasion  to  investigate  the  reports  that  the  Indians  were  robbed  and  ill  treated 
on  the  indiarobber  estates,  and  I  only  discovered  three  instances,  two  of  which  wera 
by  European  settlers ;  therefore  the  information  gathered  by  Baron  Nordenskiold 
in  this  respect  is  not  quite  correct. 

Ck>lonel  Chuboh  :  The  paper  with  which  Baron  NordenskiSld  has  fiavouied  us 
this  evening  is  useful  for  purposes  of  comparison.  The  region,  across  the  threshold 
of  which  he  penetrated,  is  historic — the  Inca  Topanqui  lost  a  large  army  in  it,  and 
several  expeditions  which  Heman  Pizarro  sent  to  conquer  it  were  driven  back  by 
the  savages ;  but  afterwards,  during  the  last  half  of  the  sixteenth  century  and  the 
whole  of  the  seventeenth  and  eighteenth,  the  missionary  fathers  of  the  Meroedario 
convent  of  Guzco,  that  of  Moquequa,  the  Jesuit  convent  of  Juli,  on  Lake  TiUcaca, 
and  the  Franciscans  from  La  Paz  penetrated  to  all  parts  of  the  valley  of  the  lUo 
Beni  and  the  southern  portion  of  the  basin  of  the  Madre  de  Dios,  and  accnmulated 
more  ethnological  data  regarding  the  languages  and  the  manners  and  customs, 
appearance  and  characteristics,  of  the  savage  tribes  occupying  the  provinces  of 
Caravaya,  Gaupolican,  Apolobamba,  and  their  bordering  regions  than  has  ever  been 
collected  since. 

Juan  Alvarez  Maldonado,  in  his  various  expeditions  from  1567  to  1587, 
did  for  geography  what  the  missionaries  afterwards  did  for  ethnology :  he  traced 
the  river  Madre  de  Dios  from  its  source  to  its  junction  with  the  Beni,  and  gave 
a  very  fair  description  of  the  south-western  affluents  of  both  of  those  great  streams. 
In  recent  times,  we  all  seem  very  fond  of  rediscovering  what  was  discovered  in 
South  America  centuries  ago  by  its  Spanish  and  Portuguese  conquerors. 

We  delight,  also,  to  pile  up  the  names  of  savage  tribes :  every  dirty  little  group 
or  small  family  we  call  a  tribe,  forgetting  that  nine-tenths  of  them,  at  least,  bear 
nicknames  conferred  on  them  by  their  scornful  neighbours,  or  have  the  names  of 
the  caciques  who  lead  them.    Therefore  tribal  names  are  constantly  changing. 

In  studying  the  tribes  at  present  foimd  in  the  region  of  which  Baron 
Nordenski5ld*8  paper  treats,  account  should  be  taken  of  the  dislocation  of  aboriginal 
nations  due  to  the  Spanish  and  Portuguese  invasion  of  South  America  and  other 
causes.  The  Guarayos,  for  instance,  are  of  G-uarani  stock.  Their  original  habitat 
was  probably  the  great  flooded  area  of  the  upper  Paraguay  river ;  they  were  driven 
north  into  Chiquitos.  Some  of  them  occupied  the  country  south  of  the  junction 
of  the  Itonama  and  Mamor^  rivers ;  but  a  large  section  probably  possessed  them- 
selves of  the  valley  of  the  Madidi  branch  of  the  Beni  in  Incarial  times,  and  have 
become  assimilated  with  the  Toromonas  and  Araonas^ — Tacana  tribes,  a  dialect  of 
whose  language  they  now  speak. 

The  Ghunchos  are  another  tribe  of  interest.  Their  territory,  at  the  date  of  the 
conquest,  was  the  western  side  of  the  upper  Beni  as  far  north  as  the  Tuiche  river — 
say  14^  S.  lat.,  and  east  and  south-east  of  them  lay  the  region  known  to  the 
Incas  as  Musu.  The  name  Chunchu  finally  became  generalized,  until,  in  later 
colonial  days,  along  the  whole  of  the  oriental  frontage  of  Peru,  it  was  synonymous 
with  savctge,  Musu  became  Mojos,  and  has  given  its  name  to  a  vast  area  of  north- 
eastern Bolivia. 

During  the  Spanish  conquest  of  Peru,  many  Quichua  Indians,  to  escape  terrible 
persecutions,  fled  down  the  mountains  to  the  Beni  valley ;  but  in  general  they 
preferred  to  seek  refuge  among  the  Tacana  tribes  rather  than  remain  with  the 
Ghunchus.    The  real  reason  why  neither  Inca  nor  Spaniard  has  been  able  to 
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colonise  the  hot  Talleys  to  the  east  of  the  Andes  with  Aymards  and  Quichuas  from 
ihe  moantainsy  is  that  these  races,  and  their  favourite  animal  the  llama,  rapidly 
jine  away  and  die  in  the  lowlands. 

I  do  not  helieTe  that  there  ever  was  developed  even  an  approach  to  an 
independent  civilization  in  the  region  which  is  the  suhject  of  this  lecture.    The 
Taotnaa  may  have  been,  in  fact  were,  a  little  higher  in  the  scale  of  barbarism  than ' 
their  neighbours  of  the  lowlands ;  and  their  manners  and  customs,  clothing,  and 
rode  arts  were  an  improvement  on  the  pure  savage. 

Dr.  Eyahs  :  I  think  we  ought  all  heartily  to  congratulate  ourselves,  especially 
those  who  are  interested  in  anthropology,  on  the  splendid  work  the  lecturer  has 
done  in  Bolivia  and  Peru — work  which  is  all  the  more  valuable,  because  not  only  has 
he  Investigated  the  remains  of  a  wonderful  civilization  of  the  past,  but  he  has  done 
his  best  to  preserve  the  details  of  the  existing  superstitions  and  customs  of  races  that 
are  fast  disappearing,  at  any  rate,  so  far  as  a  separate  existence  is  concerned.  I  am 
sure  that  in  the  future  anthropologists  will  look  back  to  the  work  that  has  been 
done  by  him  and  others  such  as  he,  and  congratulate  themselves  that  it  was  carried 
oat  before  it  was  too  late.  But  not  only  is  it  anthropologists  who  must  be  grateful 
to  our  lecturer  to-night,  but  philologists  also.  He  has  recorded  vocabularies  and  a 
large  amount  of  grammar  of  a  number  of  langnages  of  which  little  has  hitherto 
been  known ;  and  I  shall  be  glad  to  put  at  his  disposal  the  materials  I  have  myself 
collected.  It  is  most  remarkable  that  in  this  small  district  such  a  large  number 
of  different  languages  is  to  be  met  with.  It  is  possible  that,  as  CJolonel  Church 
contends,  the  number  of  separate  stocks  of  Indians  in  South  America  is  very 
limited,  but,  however  that  may  be,  the  multitude  of  languages  is  extraordinary. 
D'Orbigny  told  us  there  were  twenty-seven  different  idioms  in  a  population  of  less 
than  50,000  in  Mojos  and  Chiquitoe :  on  the  same  scale  London  ought  to  have  2700 
languages.  Now,  it  seems  to  me  that  where  a  people  has  a  language  of  its  own  it 
is  entitled  to  be  considered  a  separate  race,  even  though  it  originally  came  from  a 
common  stock. 

The  lecturer  referred  to  a  civilization  which  ei^isted  in  the  plains  beyond  the 
mountains  to  the  north-east.  In  this  connection  I  may  mention  that  reports  are 
still  extant  which  describe  the  visit  of  two  Franciscans  to  the  Toromonas  and 
kindred  tribes  of  this  region  almost  exactly  a  hundred  years  ago.  They  give  an 
interesting  account  of  the  prosperity  and  harmony  that  then  prevailed  in  the 
district,  which  appears  to  have  been  more  populous  and  civilized  than  it  is  at 
present.  We  can  only  regret  that  the  Indians  are  so  fast  disappearing ;  we 
should  have  been  glad  to  see  them  multiplying  and  populating  those  vast  forests 
that  they  have  so  long  made  their  home,  but,  unhappily,  it  seems  that  it  is 
not  to  be. 

The  main  course  of  the  dwindling  of  the  indigenous  races  is  not  the  rubber 
industry,  though  that  has  caused  their  transfer  from  one  region  to  another.  So  far 
as  my  own  observations  went,  the  Indians  appeared  to  be  well  treated.  There  are 
exceptions,  however,  and  in  the  outlying  districts  away  from  the  influence  of  the 
Gbvemment,  things  have  before  now  been  done  which  cannot  be  too  strongly 
condenmed. 

Terrible  havoc  has  been  wrought  by  zymotic  diseases,  such  as  scarlet  fever, 
coining  from  the  old  world.  But  it  is,  above  all,  the  consumption  of  ardent  spirits 
that  appears  to  be  bringing  about  the  extermination  of  the  Indians.  The 
population  of  the  village  of  Santa  Cruz  del  Yalle  Ameno  is  now  only  one-Gfth  of 
what  it  was  before  the  distillation  of  rum  was  commenced  in  the  immediately 
adjoining  low  country.  It  seems  impossible  to  keep  the  Indian  from  spirits,  the 
consumption  of  which  is  one  of  his  greatest  pleasures.    An  Indian  friend  of  mine 
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at  the  isolated  misBion  of  San  Joe6  de  Chupiamonas  told  me  that  there  were  to  be 
grand  improvements  there.  On  inquiry,  these  turned  out  to  be  nothing  more  or 
less  than  the  erection  of  a  still,  so  that  sugar-cane  juice  could  be  converted  into 
rum  on  the  spot. 

The  Chaibman:  Tou  will  all  agree  with  me  that  it  is  very  kind  of  Barcm 
Nordenskiold  to  come  all  the  way  from  Stockholm  to  read  us  such  an  instructive 
paper — one  which  has  given  rise  to  so  much  interesting  discussion.  I  will  ask  you 
all  to  join  with  me  in  a  cordial  vote  of  thanks  to  the  lecturer. 


THE  ECONOMIC  GEOGRAPHY  AND  DEVELOPMENT  OF 

AUSTRALIA.* 

By  J.  W.  GREGORY,  F.R.S.,  P.Sc,  Professor  of  Geology  in  the  Univeratty 

of  Glasgow. 

I.  Position  and  Climate. 

The  eoonomio  geography  of  Australia  is  conoemed  with  three  main 
factors :  First,  the  geological  composition,  which  gives  Australia  its 
minerals,  soils,  and  subterranean  water-supply ;  second,  its  geographioal 
position,  which  determines,  through  its  climate  and  its  commercial 
advantages,  the  use  that  can  be  made  of  its  raw  materials ;  and  third, 
the  quantity  and  quality  of  its  labour. 

The  dominant  fact  in  the  position  of  Australia  is  expressed  in  its 
name  of  the  '*  island  continent."  It  has  the  sheltered  position  and 
possible  homogeneity  of  an  island,  and  the  vast  and  varied  resources  of 
a  continent.  Its  position  has  endowed  it  with*  a  mild,  beneficent 
climate,  for  most  of  it  lies  in  the  warmer  part  of  the  south  temperate 
zone.  The  Tropic  of  Capricorn  crosses  the  continent  at  its  widest  part, 
and,  excepting  North  Africa,  it  is  the  widest  mass  of  land  crossed  by  a 
tropic.  Its  chief  tropical  areas  occur  in  three  great  peninsulas,  pro- 
jecting northward  into  the  warm  seas  of  Malaysia.  The  southern 
half  of  the  continent  is  more  massive ;  so  that  most  of  the  land  lies 
outside  the  tropics,  but  confined  to  latitudes  corresponding  to  those  ot 
Egypt,  and  reaching  little  further  from  the  equator  than  Sicily.  The 
middle  line  of  the  continent  is  along  the  parallel  of  25^ ;  its  main  mass 
lies  between  the  latitudes  of  18°  and  35°;  and  the  extreme  range 
of  the  mainland  is  only  from  10°  39'  S.  at  Cape  York,  to  39°  llV  S.  at 
Wilson's  Promontory. 

Australia  has  therefore,  in  comparison  with  its  size,  a  very  limited 
range  in  latitude.  Its  extension  east  and  west,  its  insular  nature, 
its  uniform  elevation,  and  its  plateau  structure  give  it  a  climate 
unique  in  its  uniformity  and  regularity.  Australia  is  robbed  of 
the  advantage  of  an  insular  climate  by  its  size  and  its  geographioal 


*  Read  at  the  Royal  Geographical  Society,  March  19, 1906. 
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•trnotiire.  Its  length  is  2400  miles  and  its  breadth  1071  miles,  and 
its  longer  axis  is  parallel  to  the  dominant  movement  of  the  winds; 
so  they  lose  their  characters  as  sea- winds  long  before  they  reach  the 
central  regions.  The  plateau  structure  and  low  relief  emphasize  the 
contrast  of  the  interior  and  the  coast  lands.  Australia  is  a  platean- 
land,  and  its  highest  summit  (Mount  Kosciusko,  7256  feet)  is  barely 
more  than  half  the  height  of  the  highest  peak  in  any  other  continent ; 
it  is  much  lower  than  the  mountains  of  New  Zealand  or  New  Guinea. 
Hence  there  is  no  steady  rise  to  central  mountaics,  leading,  by  the 
continual  ascent  of  air  to  colder  heights,  to  the  gradual  precipitation 
of  its  moisture  as  widely  distributed  rain. 

The  geographical  contrast  in  Australia  is  not  between  north  and 
south,  but  between  the  arid  areas  and  those  that  are  fairly  watered. 
This  is  not  a  simple  contrast  l)etween  the  interior  and  the  coast  lands ; 
for  the  distribution  of  the  rainfall  is  governed  by  the  temperatures  of 
the  water  in  the  surrounding  oceans. 

The  eastern  coast  is  washed  by  a  warm  current  flowing  southward ; 
accordingly  moist  winds  blow  ashore  from  a  warm  sea  to  a  colder 
land ;  and  as  they  are  forced  to  rise  over  the  East  Australian  High- 
lands, they  drop  their  moisture  in  abundant  rains.  But  on  the  western 
and  south-western  coasts  the  winds  come  from  a  cold  sea  to  a  warmer 
land ;  the  air  is  warmed  as  it  crosses  the  land,  so  its  capacity  for  moisture 
is  increased  instead  of  being  lowered,  and  it  sweeps  inland  as  a  dry  and 
even  parching  wind.  Hence  we  have  the  contrast  between  the  arid 
shores  of  the  Great  Australian  Bight  with  their  10-inch  rainfall,  and 
the  eastern  coast  on  the  same  latitude  with  a  rainfall  of  GO  inches. 

The  climate  of  Australia  is  governed  by  the  passage  of  a  succession 
of  atmospheric  systems.  They  sometimes  cross  the  continent  along  a 
southern  path,  and  leave  the  interior  open  to  warm,  moist  winds  from 
the  tropics.  On  other  occasions  they  pass  along  a  more  northern  track, 
excluding  the  moist,  tropical  breezes,  and  letting  in  the  cold,  rough 
winds  from  the  Southern  Ocean.  A  succession  of  anticyclones  crosses  the 
continent  with  remarkable  regularity.  Each  takes,  on  an  average, 
eight  and  a  half  days  in  its  passage,  and  the  variations  in  its  path 
and  progress  determine  the  conditions  of  the  Australian  weather. 

Australia  is  in  an  exceptionally  favourable  position  for  the  study 
of  weather  and  climate ;  and  we  may  expect  from  her  contributions  to 
scientific  meteorology  worthy  of  her  opportunities,  when  she  realizes 
how  hopeful  are  the  prospects  of  seasonal  weather  forecasts,  and  what 
incalculable  benefits  they  would  bring.  The  variations  in  the  anti- 
cyclones are  affected,  and  perhaps  caused,  by  changes  in  the  Southern 
and  Indian  Oceans  ;  and  it  is  not  until  our  knowledge  of  the  circulation 
of  the  water  in  those  oceans  has  advanced,  that  we  can  hope  to  under- 
stand that  alternation  of  drought  and  deluge,  to  which  Australia  is 
subject. 
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II.  Structure  and  Materials. 

The  utilization  of  Australian  materials  is  largely  determined  by  the 
climate,  but  their  nature  and  distribution  is  determined  by  the  geological 
structure  of  Australia.  It  is  a  plateau  land ;  and  it  is  a  plateau  of  great 
antiquity  and  uniformity.  It  has,  moreover,  been  so  long  isolated  from 
the  main  stream  of  organic  development,  that  its  own  fauna  and  flora 
are  archaic  and  unique. 

Australia  was  once  a  land  of  great  contrasts  in  relief;  when  it  had 
lofty  chains  of  folded  mountains  of  the  Alpine  type,  the  earliest  of 
which  extended  from  south-east  to  north-west,  across  the  whole  width  of 
Central  Australia ;  and  at  later  times  a  great  mountain  chain  ran  north 
and  south  along  eastern  Australia,  from  Victoria  to  the  Cape  York 
Peninsula.  The  summits  of  both  mountain  chains  were  snowdad; 
glaciers  flowed  down  their  valleys  and  deposited  the  Cambrian  and 
the  Carboniferous  glacial  deposits. 

These  old  mountain  chains  were  worn  down  to  their  stumps  before 
the  end  of  the  FalsBOzoic  period.  The  great  folds  that  formed  them 
have  not  been  renewed ;  and  since  Mesozoic  times  the  structure  of 
Australia  has  been  determined  by  the  foundering  of  earth-blocks,  leaving 
high  plateaus  and  forming  wide  lowland  basins,  long  valleys,  narrow 
coastal  plains,  and  isolated  cauldrons. 

A.  Geographical  Subdivisiona, 

These  vertical  subsidences  have  broken  across  the  old  folded 
mountain  lines,  and  have  stamped  upon  Australia  its  present  geo- 
graphical divisions.     They  are  three — 

1.  The  East  Australian  Highlands,  ranging  from  Cape  York 
Peninsula,  southward  to  Victoria.  They  are  flanked  to  the  east  by 
the  narrow,  interrupted  coastal  plains  of  Qoeensland  and  New  South 
Wales. 

2.  The  Great  Plains  lie  to  the  west  of  the  East  Australian  High- 
lands ;  they  extend  from  the  Qulf  of  Carpentaria  southward  to  the 
Southern  Ocean,  on  the  coasts  of  Victoria  and  eastern  South  Australia. 
These  plains  include  the  basins  of  the  Flinders  and  Leichhardt  rivers, 
Lake  Eyre,  and  of  the  Murray  and  Darling. 

3.  The  Western  Plateau  is  a  vast  block  of  Archaean  rocks,  which 
forms  the  western  half  of  Australia ;  it  is  bounded  to  the  east  by  the 
remains  of  the  old  mountain  chain  that  extended  from  Kimberley, 
through  the  Macdonnell  Chain  to  the  South  Australian  Highlands; 
projections  northward  and  eastward,  form  the  Amhem  Peninsula, 
the  Barklay  Tableland  in  Queensland,  and  the  Barrier  Eanges  in  New 
South  Wales.  The  South  Australian  Highlands  have  been  cut  off 
from  the  Western  Plateau  by  the  formation  of  a  rift-valley,  the  Oreat 
Valley  of  South  Australia,  including  Lake  Torrens  and  Spencer's  Ghili 
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n«  Wutem  FlatMU  u  indented  b;  the  basin  of  the  Nullabor  FUina, 
which  mn  inhtnd  from  the  tireat  Australian  Bight;   and  itiaskitttd 


on  its  wevtem  and  north-weetern  margins  by  the  ooastal  plains  of 
Weatralia. 

The  contiaat  between  the  East  Auatralittu  lliglUoudti  and  the  Western 
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Plateau  is  the  most  marked  in  Australian  geography.  The  surface  of 
the  Western  Plateau  is  gently  undulating,  and  consists  of  open,  rolling, 
arid  plains ;  the  East  Australian  Highlands .  are  a  dissected  plateau, 
which  has  been  out  up  into  deep  gorges  and  steep  ridges,  mostly  covered 
by  dense  forest,  passable  only  with  difficulty.  The  difiference  between 
these  divisions  of  Australia  is  due  to  the  dififerent  efifects  produced  by 
the  denudation  of  plateaus  in  wet  and  arid  regions. 

The  East  Australian  Highlands  have  been  carved  from  a  plateau  in 
a  well- watered  land;  the  rain  that  falls  upon  them  rushes  in  rapid 
mountain  torrents  down  their  slopes  to  the  sea,  or  to  the  central  plains ; 
the  powerful  corrosion  by  the  rivers  and  waterfalls  had  carved  out  deep 
canyons,  which  have  been  widened  into  valleys ;  and  the  old  plateau  has 
thus  been  reduced  to  a  maze  of  gorges  and  a  complex  of  narrow,  sinuous 
ridges.  The  country,  thus  deeply  dissected,  clearly  exposes  its  mineral 
wealth ;  and,  as  it  is  difficult  of  access,  it  is  generally  unsuited  for 
agriculture,  in  spite  of  its  often  fertile  soil  and  good  water-supply.  So 
it  is  necessarily  left  in  the  main  to  the  pastoralist  and  the  miner. 

The  Western  Plateau  has  had  a  different  history,  and  it  is  still  a 
plateau;  for  it  is  in  an  arid  region,  where  wind  is  the  main  dis- 
tributing force.  So  the  irregularities  in  the  surface  are  levelled  and 
the  contours  rounded,  by  the  action  of  sandblast  on  the  ridges,  and  the 
filling  up  of  the  valleys  by  wind-drifted  sand  and  clay.  The  light  rain 
has  no  powers  of  deep  excavation ;  it  only  washes  the  loose  soil  down 
the  hillsides  into  the  hollows,  where  it  accumulates  in  banks,  breaking 
up  the  valleys  into  separate  basins  and  clay  pans.  It  is  only  near 
the  plateau  edge  that  the  rivers  have  any  powers  of  dissection,  which 
even  there  are  but  slight.  So  the  main  part  of  the  Western  Plateau  is 
being  levelled,  while  the  East  Australian  Highlands  are  being  still 
more  deeply  sculptured. 

Accordingly,  in  the  western  interior  of  Australia  the  mineral  wealth 
is  less  well  exposed ;  agriculture  on  a  large  scale  is  impossible ;  sheep 
raising  is  precarious ;  and  even  the  existence  of  populous  industrial 
communities  is  difficult,  owing  to  the  scarcity  of  water. 

The  Great  Plains  and  the  branch  eastward  therefrom  along  the  Great 
Valley  of  Victoria,  with  their  good  turf,  dry  climate,  low  elevation,  and 
mild  temperatures,  are  best  suited  for  sheep,  and  on  them  are  the  great 
sheep-runs  that  gave  the  first  contribution  to  Australian  wealth. 

B.  Soils. 

The  soils  of  Australia  are  in  unusually  close  dependence  on  the 
geological  structure  of  the  country.  The  soils  are  mostly  sedentary, 
ie.  formed  by  the  decay  of  rocks  in  situ  ;  and  the  only  drift  soils  are 
those  due  to  wind  on  the  plateaus,  or  to  river  deposits  on  the  flood 
plains  of  the  rivers.  The  widespread  volcanic  sheets,  which  occur  near 
the  coast  in  all  the  states,  decompose  to  a  rich  soil — the  *' chocolate 
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Kul "  of  land  agents'  oatalogues.  This  soil  is  rich  in  plant  foods,  lime, 
alkalies,  and  phosphates.  The  transported  soils  on  the  wide  allnyial 
plains,  and  the  sheets  of  wind-borne  loam,  are  poor  in  phosphates ;  and 
the  ohemists  who  snoceed  in  cheapening  phosphatic  manures  can  give 
the  most  effeotive  help  to  the  Australian  farmer. 

The  Western  Plateau,  though  barren  through  lack  of  water,  has 
often  a  rich  soil,  for  it  consists  of  primary  rocks,  which  contain  abundant 
plant  foods.  In  places  where  the  grains  of  quartz  accumulate,  the  soil 
is  mere  barren  sand ;  but  where  clay  is  formed  by  the  settling  of  wind- 
blown dust,  or  silt  in  a  hollow  after  rain,  the  soil  is  rich  in  alkalies  and 
phosphates.  And  as  there  is  little  vegetation  to  use  up  these  plant- 
foods,  they  accumulate  and  form  a  soil  of  remarkable  richness.  Desert 
•oils  are  nearly  always  rich ;  for  they  have  slowly  collected  stores  of 
soluble  plant-foods,  and  their  mechanical  texture  makes  the  soils  light 
and  warm. 

C.   Water-sujpply, 

These  rich  rested  soils  now  lie  idle  for  lack  of  water.     Once  Central 
Australia  was  well  watered,  and  then  it  was  as  fertile  as  a  garden ;  but 
it  has  become  arid.   Its  rains  have  dwindled,  in  places,  to  a  miserable  3  or 
4  inches  a  year,  in  a  region  where  evaporation  alone  can  suck  up  more 
than  twice  as  many  feet ;  so  the  rivers  have  ceased  from  running ;  their 
valleys  have  been  blocked  by  barriers  of  earth ;  and  the  lakes  thus 
formed  have  dwindled  to  mere  shallow  pools  of  brine,  or  even  dried 
into  sheets  of  poisonous  salt  crust.     The  centre  of  Australia — once  a 
luznriant  garden — has  now  turned  into  the  "  Dead  Heart  of  Australia," 
but  it  shows  such  clear  evidence  of  its  former  fertility  as  to  stimulate 
iohemes  for  its  revival.     The  shores  of  Lake  Eyre  are  below  the  level 
of  the  sea;    so  the  first  idea  was  to  flood  its  basin  by  a  canal  from 
Spencer's  Gulf.     This  impracticable  scheme  was  followed  by  a  more 
fascinating  idea.    The  most  striking  contrast  between  Australia  and  the 
other  continents  is  that  the  interior  is  riverless.     All  of  it  has  some 
rain  ;  whither  does  this  rain  go  ?    It  does  not  How  in  rivers  to  the  sea, 
for  most  of  the  vast  interior  is  either  a  basin  of  internal  drainage,  or 
of  no  drainage.    Even  its  one  great  river,  the  Murray,  discharges  only 
a  small  proportion  of  the  rain  that  falls  upon  its  basin.     Mr.  H.  C 
Russell  calculated  that  onlj(^l'46  per  cent,  of  the  rainfall  on  the  Darling 
basin  above  Bourke  is  discharged  by  the  rivor  past  that  town.     What 
happens  to  the  other  ninety-nine  por  cent.  ?    Eussell  rejected  the  idea 
that  it  could  all  be  lost  by  evaporation.     So  he  concluded  it  must  per- 
colate underground.     If  so,  it  must  flow  through  some  buried  channel, 
and  have  some  hidden  outlet  to  the  sea. 

During  calm  weather  there  may  be  seen,  in  places  along  the  southern 
coast  of  Australia,  swirling  columns  of  some  liquid  working  its  way 
upward  to  the  surface.     They  are  masses  of  fresh  water  burging  up 
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tbroQgb  the  denser  salt  wat«r  of  the  aea.     The  idea  occurred  to  BnsaeU 
that  these  submarine  springs  were  the  mouth  of  the  anbterraneaa  river, 


which  discharged  the  drainage  from  the  Qneeneland  hills.    Acoording  to 
this  conception,  the  esBential  difierence  between  Australia  and  the  other 
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oontiiientB  is  that,  whereas  their  rivers  flow  over  the  surface,  the  main 
river  system  of  Australia  flows  underground.  It  seemed  a  beneficent  and 
providential  arrangement,  whereby  the  water  would  be  carried  through 
Cttntral  Australia  protected  from  evaporation  as  in  a  pipe.  If  only  this 
pipe  could  be  tapped  at  intervals,  the  water  would  be  obtained  where 
it  was  wanted,  and  the  rested  soils  of  Central  Australia  might  again  be 
as  fertile,  as  when  the  fabled  kadimakara  revelled  in  the  rich  herbage 
around  Lake  Eyre.  The  idea  was  promptly  tested.  Suetonius  Officer, 
s  Melbourne  landowner,  sunk  some  wells  on  his  station  of  Eallara,  in 
the  far  west  of  New  South  Wales.  He  was  rewarded  by  reaching  water, 
which  overflowed  from  the  mouth  of  his  wells.  Under  the  stress  of 
heavy  drought,  and  guided  by  the  geological  insight  of  Dr.  Jack, 
Queenslandy  in  1885,  began  the  first  bore  to  test  the  possible  occurrence 
of  deep-seated  waters  beneath  its  arid  western  plains.  In  1888  the 
enterprise  was  rewarded  by  the  bore,  at  the  depth  of  1645  feet,  reaching 
water,  under  such  high  pressure,  that  a  stream  rushed  to  the  surface  and 
discharged  at  the  rate  of  291,000  gallons  a  day.  This  success  led  to  an 
active  search  by  boring,  in  areas  where  the  geological  surveys  of  the 
different  States  indicated  that  the  deep  well  waters  might  be  found. 
By  the  end  of  June,  1904,  Queensland  had  506  flowing  wells,  yielding 
62,635,722  cubic  feet  a  day;  New  South  Wales,  248  wells;  and  South 
Australia,  20. 

The  opening  of  these  wells  naturally  led  to  the  hope  that  they 
might  render  widespread  cultivation  possible  in  the  Great  Plains.  The 
water  is  enough  for  some  intense  cultivation  around  towns;  it  main- 
tarns  permanent  watering-places  for  stock,  on  routes  that  would  other- 
wise be  impassable.  The  wells  supply  some  towns  with  their  domestic 
water ;  one  of  the  wells  lights  Boma  with  natural  gas  ;  and  some  of  the 
wells  may  be  used  for  the  cultivation  of  lucerne  to  feed  stock  duriug  a 
period  of  scarcity.  But  for  extensive  irrigation  this  well-water  is  quite 
inadequate.  Moreover,  the  calculations  as  to  the  amount  of  this  water 
available  seem  to  me  to  rest  on  a  wrong  basis.  It  is  generally  believed 
that  the  wells  are  truly  artesian,  of  the  same  nature  as  the  flowiug 
wells  of  Flanders,  Paris,  and  London,  where  the  water  that  falls  on  the 
adjacent  hills,  percolates  underground  into  the  deepest  part  of  a 
trough-shaped  fold  of  chalk ;  thence  it  is  forced  to  the  surface,  up  any 
bore-hole  through  the  overlying  clays,  for  the  same  reason  that  water 
poured  into  cue  side  of  a  (J-tube  will  rise  up  the  other.  The  average 
rainfall  on  the  Queensland  hills  is  about  22  inches,  or  319,000,000  gallons, 
of  water  per  square  mile.  The  area  which  receives  this  amount  of  water 
on  the  western  slopes  of  Queensland  and  New  South  Wales  is  so  large, 
that,  if  much  of  the  rainfall  could  be  caught,  the  amount  available 
would  be  enormous.  According  to  some  estimates,  it  is  calculated  that 
25  per  cent,  of  this  rainfall  percolates  underground,  and  is  available 
for  ooUection  from  the  deep,  water-bearing  rocks.     One  distinguished 
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geographer  asserted  that  it  is  as  idle  to  fear  the  exhaustion  of  this 
nndergronnd  reservoir,  as  it  would  be  to  drain  the  ocean  by  pumping 
from  it;    and  many  responsible  geologists  have  ooncluded  that  the 
amount  of  water  discharged  from  all  the  flowing  wells  of  the  central 
basin  of  Australia,  is  so  insignificant,  compared  with  that  which  drains 
away  wasted  to  the  sea,  that  there  need  be  no  hesitation  in  increasing 
our  demands  on  the  supply,  or  eyen  troubling  to  avoid  waste.    But 
the  simple  theory  that  the  water  rushes  up  these  wells  owing  to  the 
hydrostatic  pressure  of  the  water  in  the  Queensland  hills,  seems  to  be 
contradicted  by  the  evidence.     I  have  recently  discussed  this  question, 
and  pointed  out  the  facts,  which  seem  to  me  to  show,  that  much  of  this 
water  is  not  rain-water  which  has  worked  downward ;  but  it  is  plutonic 
water,  which  has  risen  from  the  deeper  layers  of  the  Earth's  crust ;  and 
that  the  water  rushes  up  the  wells  owiug  to  the  tension  of  its  included 
gases,  and  the  pressure  of  the  over-lying  sheets  of  rocks.    We  have  at 
present  no  means  of  calculating  the  available  supply,  and  there  is  every 
probability  that  it  is  not  inexhaustible.     Many  of  these  wells  have 
already  reduced  their  yield,  warning  us  that  they  derive  their  water 
from  the  accumulations  of  former  ages.    Politicians  have  proposed  to 
limit  the  waste  of  water  which  now  goes  on,  and  I  hope  that  the  legisla- 
tion proposed  some  years  ago  will  be  promptly  reintroduced,  so  that 
this  invaluable  asset  may  be  used  to  its  fullest  advantage. 

D.  Pastoral  and  Agrictdtural  Areas. 

The  geographical  divisions  of  Australia  mark  off  the  country  into 
areas  which  are  suited  for  industrial,  agricultural,  and  pastoral  occupa- 
tion, and  into  the  vast  tracts  of  the  interior,  which  are,  at  the  present 
time,  of  no  use  for  anything.  The  industrial  districts  are  on  the 
mining-fields  and  at  the  chief  ports.  The  best  coal-fields  are  in  the 
coast  lands  of  New  South  Wales,  Victoria,  Tasmania,  and  Queensland ; 
and  there  are  fields  with  inferior  coals  on  the  Western  Plateau,  and 
most  of  the  states  have  deposits  of  brown  coal,  especially  in  the  coast 

lands. 

The  difference  between  the  pastoral  and  the  agricultural  lands  is 
relative.  It  depends  upon  their  accessibility  by  railway  as  well  as  on 
the  rainfall.  At  first  the  western  plains  of  Victoria  were  of  value 
only  for  pastoral  purposes ;  but  as  the  railways  extended  across  them, 
as  towns  grew  up  on  their  borders,  providing  better  markets  for 
perishable  produce,  and  as  a  denser  population  afforded  a  better  labour- 
supply,  pastoral  districts  have  become  agriculturaL 

The  four  railway  lines  that  traverse  the  north-western  plains  of 
Victoria  have  converted  land,  once  barely  of  any  value  even  for  pastoral 
purposes,  into  the  great  granary  of  the  state.  And  as  the  arid  plains 
of  the  interior  of  the  continent  rest  mainly  upon  rocks  of  primary 
composition,  their  soils  are  rich  in  food  materials,  and  could  be  used  for 
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agriooItnTal  pnrpoaes,  whenever  there  is  an  adequate  water-supply  and 
tmuiport  for  the  orops.  The  three  northern  peninsulas  have  areas  of 
rich  voloanio  soils,  and  as  they  have  heavy  rainfall,  these  districts  oonld, 
with  adequate  lahour,  grow  valuable  tropical  products,  such  as  cotton. 

E.  Mineral  Sesourcei. 

The  geological  composition  of  Australia  also  determines  the  nature 
and  distribution  of  its  mineral  wealth,  which  has  yielded  materials  to 
tlie  value  of  over  £600,000,000. 

Its  most  famous  industry  is  its  gold-mining,  which  dates  from  1851. 
GMd  had  been  found  long  before;  the  first  definite  record  was  by 
James  McBrien,  a  surveyor  in  the  Lands  Department  of  New  South 
Wales,  who  wrote  in  his  field  note-book*  for  February  15,  1823,  that 
<Aoae  to  a  gum  tree,  which  he  marked,  beside  the  Fish  river,  he  had 
**  Ibund  numerous  particles  of  gold  in  the  sand  in  the  hills  convenient 
to  the  river." 

This  news  was  suppressed ;  and  when,  sixteen  years  later.  Count 
Stnseleoki  found  gold  in  the  vale  of  Clwyd,  he  too  was  persuaded  to 
conceal  the  fact,  as  the  nervous  governor  feared  its  publication  would 
have  revolutionary  political  consequences. 

It  was  not  until  1851,  that  the  occurrence  of  gold  in  mining 
quantities,  and  not  as  mere  museum  specimens,  was  made  known  by 
Hargraves ;  and  the  search  in  Victoria,  roused  by  his  results,  led,  on 
August  24,  1851,  to  the  earliest  discovery  of  first-rate  mining  import- 
ance— the  gold-bearing  gravels  of  Golden  Point,  Ballarat.  The  diggings 
there  showed  that  Australia  was  one  of  the  great  goldfields  of  the  world, 
and  began  the  active  mining,  by  which  Australasia  has  contributed 
£500,000,000  of  gold  to  the  world's  treasury. 

The  Australian  goldfields  are  unusually  varied  in  character,  wide 
in  their  distribution,  and  stimulating  in  their  many  novel  problems. 
Their  new  and  peculiar  difficulties  have  developed  a  courage,  enter- 
prise, and  originality,  which  now  enable  the  Australian  miner  to  work 
ores  of  unprecedently  low  grade,  and  have  led  to  inventions  and  new 
methods  that  help  the  miner  in  every  mining  country  of  the  world. 

1.  Surface  Alluvial  Deposits, — Gold-mines  are  divided  into  two  main 
gronps,  alluvial  deposits  and  gold-bearing  lodes ;  and  though  both  of 
them  have  yielded  the  most  easily  accessible  of  their  richest  ores,  the 
geological  conditions  of  the  Australian  fields  show  that  they  are  not 
exhausted.  There  remain  supplies  of  gold  that  will  keep  Australian 
mining  active  for  generations  to  come. 

The  alluvial  deposits  include  surface  gravels,  sands,  and  loams,  which 
contain  grains  and  nuggets  of  gold  derived  from  the  decomposition  of 
gdid-bearing  lodes. 

♦  A  photographic  faoaimile  of  this  entry  is  given  by  E.  P.  Pittman,  *The  Mineral 
Bssouroes  ofNew  South  Wales,'  1901,  p.  1. 

L  2 
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Snoh  were  those  rich  tom-tiddler*s  gronndB,  the  allnvial  diggings 
of  Yiotoria,  at  Ballarat,  Bendigo,  and  Castlemaine  (the  Monnt  Alexander 
diggings),  and  the  gold  allnvials  of  Westralia,  begun  by  the  discoyery 
of  Coolgardie  in  1892.  These  rich  patches  were  confined  to  the 
immediate  neighbourhood  of  the  lodes,  and  were  soon  worked  out; 
but  alluvial  mining  has  continued  on  deposits  more  difficult  to  reach. 
Most  of  the  older  gravels  are  buried  beneath  sheets  of  olay.  The 
miner  finds  them  first  at  their  outcrop,  and  when  the  shallow  deposits 
are  worked  out,  he  has  to  dig  shafts  and  follow  the  materials  under* 
ground.    Thus  began  the  mining  of  the  older,  deeper  gravels. 

2.  Deep  Leads, — The  available  extent  of  the  gold-bearing  gravels  in 
Victoria  appeared  to  be  greatly  reduced  by  vast  sheets  of  lava,  some 
of  which  occur  in  the  richest  of  the  gold-bearing  regions.     These 
lavas  hid,  once  it  was  feared  for  ever,  the  gold-beariug  rocks  beneath 
them.    At  Ballarat  the  mining  of  the  surface  gravels  ended  against  the 
face  of  the  igneous  rock,  that  forms  the  Ballarat  West  plateau.    The 
rock  wall  repelled  the  cosmopolitan  army  of  miners,  who  were  camped 
on  the  plain  beneath,  as  successfully  as  the  walls  of  Sebastopol  were 
then  resisting  the  allied  armies  in  the  Crimea.     So  the  miners  called 
the  plateau  Sebastopol.    Its  resistance  was  at  length  overcome.     It 
occurred  to  some  miners  on  the  adjacent  goldfield  of  Cresswick,  who 
were  faced  by  a  similar  obstacle,  that  perhaps  the  igneous  rock  was 
not  a  deep-seated  block,  like  a  granite,  but  might  be  a  surface  lava- 
flow,  beneath  which  the  gravels  might  continue.    This  idea  was  tested ; 
it  was  found  to  be  true,  and   this  enterprise  begun  the  deep-lead 
mining.    The  Ballarat  miners  at  once  renewed  the  attack  on  their 
Sebastopol;  they  mined  under  its  walls,  and  found  the  gold-bearing 
gravels  beneath  it.     Farther  back  from   the  edge  they  sank  shafts 
through  the  surface  lava ;  and  during  this  work  they  discovered  the 
quartz  reefs  at  Ballarat  West,  from  which  the  leads  derived  their  gold« 
Twenty  years  later,  this  system  of  mining  received  still  greater 
extension.     From  the  volcanic  region  of  the  central  Highlands  of 
Victoria,  long  bands  of  lava  extend  northward.    About  thirty  years  ago, 
Mr.  Reginald  Murray,  then  Government  Oeologist  of  Victoria,  recog- 
nized that  these  long  basalt  plains  were  lava-flows  filling  up  old  river- 
valleys,  and  that,  therefore,  the  gravels  of  these  rivers  have  been  pre- 
served beneath  the  surface.    The  lava  plains  occur  among  the  richest 
goldfields  of  Victoria,  and  therefore  it  could  reasonably  be  expected 
that  the  gravels  on  the  old  river-beds  would  be  rich  in  gold. 

The  mining  of  these  gravels  has  required  new  methods.  The  exaot 
position  of  the  gold-bearing  gravels  has  first  to  be  proved  by  drilling 
lines  of  bores  across  the  lava  plains,  to  determine  the  course  of  these 
ancient  river-beds,  and  the  depths  at  which  they  occur.  By  extensive 
boring  operations,  in  which  the  Victorian  Government,  with  statesman- 
like foresight,  has  spent  nearly  £200,000,  the  course  of  many  of  the 
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aoieiit  riTei-syBtonu  has  been  determined.  Thns  the  oonrse  of  the 
Mwent  Berry-Moorlort-LoddoQ  lead  oan  now  be  repreeetited  on  a  map 
Hksamodem  river,  but  the  river-bed  is  buried  nnder  bandreda  of  feet 
ttUn.    The  mining  of  these  river  gravels,  after  their  oonrse  has  been 


Scale   |:500,O0Oor  Iinch-r9  miles 


letATmined,  has  especial  diffionlties;  for  ihe  gravels  occur  below  water- 
OggaA  quicksands,  which  require  to  be  drained  before  the  miner  oan 
«iuovfl  the  gold-bearing  layer.  The  pumping  is  often  a  long  and  oostly 
juk.  Minea  may  have  to  pump  millione  of  gallons  a  day  for  years  before 
u>7  gold  oan  be  got  from  them.  Thus,  according  to  a  cable  publbhed  on 
i'ebniary  16,  the  two  neighbouring  minea,  the  Loddon  Valley  Goldfields 
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and  the  Viotorian  Deep  Leadfl,  together  pumped,  in  the  month  then 
reported,  250,000,000  gallons  of  water.  This  pumping  may  have  to  g9 
on  for  years.  But  so  rioh  are  the  gravels,  and  so  oheap^  can  they  be 
mined  when  once  they  are  drained,  that  they  often  give  handsome 
returns  for  the  heavy  oost  of  the  years  of  patient  pumping. 

3.  Qoldrdredging. — ^Alluvial  deposits  of  a  different  and  poorer  type 
oocur  further  from  the  lodes,  whence  the  gold  is  derived.  Only  a  little 
fine  gold  is  carried  into  them,  and  this  fine  gold  may  be  scattered  loosely 
through  a  thick  bed  of  loam,  day,  or  gravel,  instead  of  being  concen- 
trated on  the  bottom  of  the  deposit.  Some  of  these  low-grade  deposits 
are  on  the  floors  of  existing  rivers,  and  the  gravels  could  only  be 
obtained  at  a  cost,  which  their  scanty  gold  would  not  repay. 

In  1891  it  occurred  to  an  ingenious  New  Zealand  miner  that  the 
cheapest  way  of  working  these  gravels  would  be  to  haul  them  up  by  a 
bucket-dredge,  and  then  wash  the  gravels  on  the  deck  of  the  dredge. 
The  system  was  tried  on  the  Clutha  river.  The  dredge  was  greatly 
improved  by  the  application  of  the  tailings  elevator,  invented  also 
in  New  Zealand,  in  1894;  while  another  type,  the  suction-dredge,  by  a 
powerful  centrifugal  pump,  pumps  up  gravel  instead  of  water. 

These  dredges  work  with  marvellous  economy.  In  favourable  con- 
ditions a  dredge  will  haul  up  a  cubic  yard  of  gravel  from  the  bed  of 
a  river,  wash  it,  sort  it,  and  extract  from  it  its  gold,  at  the  oost  of  2d. 
Hence,  if  a  dredge  recovers  two  grains,  or  four  pennyworth  of  gold 
per  cubic  yard  (or  about  1  ^  tons)  of  gravel,  they  pay  well.  The  average 
gold  yield  of  the  dredges  in  Victoria  in  1903  was  only  2*25  grains, 
or  bd,  of  gold  per  cubic  yard.  With  such  economy,  this  system  of  gold- 
mining  has  spread  from  Australasia  through  the  gold-mining  countries 
of  the  world.  But  the  system  is  still  in  its  infancy;  and  this  New 
Zealand  invention  will  enable  a  vast  increase  to  be  made  in  the  nltimate 
gold  yield  of  Australia. 

4.  Auriferous  Lodes.  —  The  gold-bearing  lodes  of  Australia  are 
scattered  through  the  older  rocks  of  the  continent.  Every  state  has 
them;  they  are  richest,  in  comparison  to  its  area,  in  Victoria,  and 
poorest  in  South  Australia.  These  lodes  are  of  many  different  types. 
The  simplest  are  the  gold-quartz  veins  formed  along  fault  planes,  and 
they  are  usually  the  easiest  to  work. 

The  Australian  gold-bearing  lodes  are  of  unusual  variety  in  their 
modes  of  occurrence;  they  occur  in  rocks  of  many  different  ages 
and  of  different  kinds,  volcanic,  plutonio,  sedimentary,  and  meta- 
morphic.  They  occur  as  simple  quartz  veins  along  fissures  and 
faults;  as  quartz  veins  ramifying  in  an  irregular  network,  through 
fractured  masses  of  slate  and  sandstone;  as  "saddle  reefs"  in  con- 
torted slates  and  quartzites,  as  at  Bendigo  and  Hargraves ;  they  occur 
as  metasomatic  or  replacement  lodes  in  slates;  and  as  mineralised 
bands  of  schist,   granite,   slate,  and   volcanic   tuff;   in   propylitized 
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diorite  dykes ;  and  along  faults  beside  which  angite  andesites  have 
been  alteied  to  serpentines.  They  are  distributed  through  rocks  of 
many  ages  ;  they  are  most  abundant  in  the  Archsdan  schists,  as  in 
Westialia  and  Victoria,  and  in  the  Ordovioian  slates,  as  at  Bendigo  and 
CastlemMne ;  they  also  occur  in  the  Silurian  slates  and  sandstones  of 
Tiotoiia  and  New  South  Wales,  in  the  Devonian  and  Carboniferous 
rockB  of  the  East  Australian  Highlands,  and  in  New  Zealand  in  the 
Oligooene  volcanic  rocks  of  the  Thames  goldfield.  Many  of  the  mines 
are  worked  to  great  depths  ;  they  are  working  at  4250  feet  at  Bendigo, 
2300  feet  at  Ballarat,  and  2000  feet  at  Ealgoorlie.  Nevertheless,  in  many 
of  the  fields  the  works  are  still  quite  shallow,  though  the  ore-shoots 
probably  often  go  down  much  deeper,  and  will  yield  good  returns  to 
mining  in  future. 

5.  Silver  and  Base  Metals, — The  mineral  wealth  of  Australia  also 
includes  rich  deposits  of  lead,  silver,  zinc,  copper,  and  tin.  Its  most 
important  copper-field  is  at  Mount  Lyell.  There,  thanks  to  the  com- 
bined practical  skill  and  high  theoretical  knowledge  of  its  manager,  Mr. 
Stidht,  the  difficulties  which  have  long  prevented  the  adoption  of  pyrite- 
smelting  have  been  overcome,  and  the  ores  are  being  mined  and  smelted 
at  the  low  cost  of  13«.  per  ton.  The  chief  mines  of  lead,  silver,  and 
zino  are  at  Broken  hill,  where  the  output  of  the  mines  lowered  the 
prioe  of  silver ;  and,  thanks  to  the  ingenious  device  of  separating 
the  ssino  ore  from  the  rhodonite,  by  making  each  little  grain  of  ore 
develop  its  own  buoy  of  gas-bubbles,  the  vast  stores  of  zinc  are  now 
available  for  the  service  of  mankind. 

6.  Coal  and  Iron. — Perhaps  more  important  in  their  ultimate  influenoe 
than  even  the  gold-mines  are  the  vast  coalfields  and  iron  ores  of 
Aostralia.  The  coal-fields  are  mainly  in  New  South  Wales ;  and  they 
oan  safely  be  described  as  the  greatest  and  best-placed  coalfields  in  the 
southern  hemisphere.  They  have  been  most  worked  where  the  coal- 
measures  outcrop  on  the  surface  around  Newcastle  and  up  the  basin  of 
the  Hunter  river.  But  they  extend  to  the  south,  buried  by  later  rocks, 
and  have  been  proved  in  a  10-foot  seam  at  the  workable  depth  of  2917 
feet  under  Sydney. 

In  the  other  states,  Victoria  has  a  high-quality  coal  in  Jurassic  rocks ; 
and  coal  of  the  same  age  occurs  in  Queensland,  in  the  Ipswich  district, 
and  in  South  Australia,  in  Leigh's  Creek.  Tasmania  has  coalfields  in 
the  basins  of  the  Mersey.  Western  Australia  has  coals  in  the  GoUie 
Field,  of  which  the  age  is  still  uncertain.  Vast  deposits  of  brown  coal 
oooor  all  through  Australia,  especially  in  the  Great  Valley  of  Victoria ; 
but  though  the  amount  there  is  enormous,  no  exact  estimate  is  possible ; 
for  the  bores  prove  the  patchiness  of  the  deposits,  and  as  adequate  assays 
were  not  made  from  all  the  cores,  material  that  can  only  be  described 
as  carbonaceous  shale  has  been  included  in  the  records  as  brown  coal. 

The  iron  ores  of  Australia  are  of  high  quality  and  wide  distribution. 
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A  report  by  a  oommission  of  the  Federal  Parliament  has  called  atten- 
tion to  their  amount ;  and  with  vast  aooessible  supplies  of  good  ore, 
suitable  fluxes,  and  cheap  cokiug  coal,  I  am  confident  that  in  the  fatnre 
— with  the  possible  exception  of  China — Australia  will  beat  the  world's 
record  in  the  cheap  production  of  iron. 

III.  Economic  Development. 

The  economic  development  of  a  country  with  the  geographical 
characters  and  position  of  Australia  naturally  passed  through  three 
stages.  It  could  at  first  be  most  easily  utilized  for  the  raising  of  cheaply 
produced  materials,  which  could  stand  long-distance  transport  without 
injury,  were  of  sufficient  intrinsic  value  to  pay  the  cost  of  freight,  and 
would  return  a  sufficient  reward  for  the  expense  and  inconvenience  of 
pioneer  life.  Australia  was  a  wide  land,  with  unbounded  acres,  but 
little  labour.  So  it  was  particularly  suitable  for  sheep-breeding,  which 
could  utilize  the  maximum  of  land  with  the  minimum  of  labour.  It  was 
a  sound  instinct  which  led  John  MacArthur,  in  the  early  days  of  the 
Sydney  colony,  to  devote  his  energies  to  the  improvement  of  Australian 
sheep-breeding.  Dissatisfied  with  the  quality  of  the  half-bred  merinos, 
which  were  the  best  that  could  be  got  from  the  Cape,  he  tried  to  procure 
pure  merino  sheep  from  Spain.  But  their  export  was  a  capital  ofience, 
and  MacArthur's  efforts  were  foiled.  But  then  came  the  Peninsular 
war;  and  it  was  characteristic  of  Australian  methods  that  it  seized 
this  chance  of  getting  the  coveted  Spanish  sheep,  and  by  careful  breed- 
ing developed  its  high-quality  wooL 

The  pastoral  industry  was  the  first  that  gave  Australia  its  wealth, 
and  the  wool  export  from  1851  to  1003  alone,  was,  according  to  Goghlan, 
of  the  value  of  £610,000,000.  Despite  the  havoc  of  the  last  drought, 
Australia  has  now  over  73  million  sheep,  and  has  the  greatest  yield  d 
wool  of  any  country  in  the  world.  It  has  more  sheep  than  the  resi 
of  the  British  Empire.  During  the  development  of  this  pastoral 
industry,  Australia  wanted  capital  to  buy  machinery  and  make  roadi 
and  public  works.  So  it  inevitably  adopted  a  free-trade  policy,  so  ai 
to  produce,  at  the  cheapest  possible  rate,  as  much  material  as  possible 
for  sale  to  Europe.  This  policy  was  reinforced  on  the  foundation 
of  the  mining  industry  in  1851 ;  for  Australia  wanted  to  import 
machinery,  rails  and  railway  plant,  tools  and  clothes  for  its  miners  at 
the  cheapest  rate,  while  it  employed  its  people  in  industries  that  gave 
a  quicker  return  and  used  less  capital  than  manufacturing. 

Auttralian  Manufacturing  Industry. 

But  with  the  increase  of  population  it  has  been  possible  to  develop 
industries  that  produce  higher-priced  commodities,  and  yield  highei 
profits  than  can  be  got  from  the  sale  of  raw  materials.  At  first  manu- 
fiM)tures  were  restricted  to  such  articles  as  clothes  and  food,  of  whicli 
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local  prodnotion  was  neoessary,  or  low-prioed  bulky  materials,  sucli  as 
brioks  and  furnitxire,  which  could  not  a£ford  long-distance  transport. 
Bat  with  increased  labour-supply,  and  the  occupation  of  all  the  naturaUy 
cleared,  accessible  land,  and  the  exhaustion  of  the  most  easily  worked 
gold  deposits,  other  industries  became  profitable.  Diggers  bought  land 
and  became  farmers.  Large  sheep-runs  have  been  cut  up  into  dairy 
farms,  and  the  calcareous  loamy  soils  have  been  ploughed  into  wheat- 
fields.  Australian  agriculture  has  the  advantage  of  the  seasons 
alternating  with  those  of  Europe ;  so  her  summer  produce  and  autumn 
fruits  reach  Britain  when  there  is  least  local  competition.r  The  national 
ingenuity  has  helped  the  farmer  as  well  as  the  miner ;  and  much  land 
that  could  not  otherwise  have  been  tilled  has  been  brought  under 
cultivation  by  the  stump-jump  plough,  and  the  invention  of  the 
stripping  harvester  enables  the  wheat-fields  to  be  reaped  most 
economically. 

Australia  has,  therefore,  seen  a  great  development  both  of  her 
agricultures  and  manufactures.  In  1903,  according  to  Coghlan's* 
estimate  of  the  value  added  by  manufacturing  processes  to  the  raw 
materials  (much  of  which  would  otherwise  have  lain  waste),  manu- 
facturing made  the  greatest,  and  agriculture  the  second  greatest,  con- 
tribution to  Australian  wealth. 

Manoftustnres :  the  value  added)  £              £   e.  d, 

to  the  raw  material  by  maiiQ->  28,528,000  or  7    5  8  per  head  of  population. 

facturiDg  I 

Agriooltore           26,792,000  „  6  16  9 

Pastoral       25,620,000  „  6  15  2 

Mining        23,838,773  ,,619 

Dairy  indostry       7,130,000  „  2    5  Q 

Part  of  the  results  from  dairying,  moreover,  should  be  added  to 
those  from  manuflEkcturing,  as  its  main  product,  butter,  is  made  in 
co-operative  factories,  from  milk  raised  by  small  dairy  farmers. 

(To  he  continued.) 


>»  »» 

>»  »» 
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By  Ms^or  E.  H.  HILLS,  O.M.G.,  R.E. 

The  importance  of  clearly  defined  boundary-lines  between  the  territorial 
possessions  of  rival  nations  is  too  obvious  to  require  any  labouring. 
That  ill-defined    boundaries  are   a   fruitful  subject  of   international 


*  It  has  not  seemed  necessary  to  include  many  statistics  in  this  paper,  as  complete 
UgaieB  are  given  in  that  inyaloable  storehoase  of  information,  Gogblan's  '  A  Statistical 
Aeoount  of  Australia  and  New  Zealand,*  issued  annually  by  the  New  South  Wales 
Goremment.  Published  in  this  country  by  P.  S.  King  &  Son,  Great  Smith  Street, 
Westminster. 

t  Address  to  the  Sohool  of  G^graphy,  Oambridge,  May  5, 1906. 
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dispnte  has  been  proved  again  and  again  and,  in  view  of  the  faot 
that  one  such  dispnte  is  actually  at  this  moment  in  a  somewhat  oritical 
stage,  we  need  not  go  ontside  the  present  time  for  an  example  in  point. 
It  follows,  therefore,  that  the  fixing  of  frontier  lines  is  one  of  the  most 
important  aots  of  the  government  of  a  oonntry  and  one  that  shonld 
not  be  undertaken  without  a  due  weighing  of  all  the  conditions  and 
a  due  understanding  of  the  geographical  questions  involved. 

As  will  be  readily  understood  I  am  here,  and  throughout  this 
lecture,  speaking  more  particularly  of  new  frontier  lines,  such  as  we 
meet  with  in  delimiting  our  African  possessions,  not  so  much  of  old- 
established  frontier  lines  in  highly  civilized  countries.  The  latter 
fulfil  their  objects  if  they  are  clearly  marked  both  upon  the  maps 
and  upon  the  ground,  and  are  fully  understood  and  accepted  by  both 
parties.  For  the  settlement  of  new  frontier  lines  the  problem  is  a 
different  one  and  calls  for  a  more  complete  solution.  In  this  case  we 
are  concerned,  not  only  with  the  frontier  as  an  accomplished  fact, 
but  also  with  the  frontier  in  process  of  making,  and  the  ease  with 
which  it  can  be  surveyed  and  marked  out  upon  the  ground  beoomes 
an  important  &ctor.  The  time  element  often  enters  into  the  problem, 
generally  complicated  also  by  financial  restrictions,  and  the  question 
then  to  be  answered  is,  not  what  is  the  best  possible  frontier  line  to 
select,  but  what  is  the  best  line  that  can  be  surveyed  and  laid  out 
within  a  stated  period  of  time  and  with  a  definite  limit  of  cost  ? 

As  in  most  practical  affairs,  the  solution  must  be  of  the  nature  of 
a  compromise  which  renders  it  all  the  more  important  that  the  original 
agreement  or  treaty,  wherein  the  proposed  frontier  line  is  first  defined, 
should  be  drawn  up  in  the  most  lucid  manner  and  with  the  actual 
conditions  of  the  practical  problem  clearly  in  view.  Unfortunately, 
such  treaties  have  been  often  drawn  by  diplomatists,  whose  knowledge 
of  geography  may  be  small  and  whose  knowledge  of  practical  survey 
work  is  nil.  Hence  much  future  trouble,  which  could  have  been  avoided, 
or  anyhow  minimized,  by  more  ''clear  thinking"  at  the  outset.  To 
assist  in  this  ''clear  thinking"  and  to  indicate  briefiy  some  of  the 
more  important  factors  ruling  this  problem  of  frontier  definition,  are 
the  objects  of  the  present  lecture. 

The  conditions  which  the  perfect  frontier  should  fulfil  may  be 
postulated  as  follows : — 

Firstly^  it  should  be  an  actual  barrier  to  the  people  on  either  side 
of  it.     This  is  a  condition  which  obviously  can  only  rarely  be  met. 

Secondly^  it  must  be  clearly  indicated  upon  the  ground,  so  that  the 
most  ignorant  can  have  no  excuse  for  mistaking  its  position.  To  this 
end,  it  must  either  be  marked  by  natural  features  or  by  artificial 
monuments  or  beacons.  In  the  latter  case,  the  relative  facility  with 
which  the  ground  can  be  surveyed  and  the  beacons  erected  in  position 
with  the  requisite  accuracy  beoomes  a  fundamental  point. 
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Thirdly^  it  shotdd  be  stable,  not  liable  to  seoular  ohanges. 

FomriUff^  if  lying  in  an  inhabited  district,  it  should,  wherever 
praotioable,  respect  existing  ethnological  or  tribal  boundaries.  In 
giving  weight  to  this  condition,  it  is  necessary  to  guard  against 
attaching  undue  importance  to  such  boundaries  when  only  of  a  tem- 
porary character  or  when  dealing  with  tribes  known  to  be  of  wandering 
habits. 

All  frontiers  are  capable  of  division  into  two  main  classes :  natural 
{rontierSy  such  as  rivers  and  watershed  or  crest-lines;  and  arti- 
ficial frontiers,  comprising  conventional  lines  upon  the  Earth's  surface, 
parallels  of  latitude,  meridians  of  longitude,  and  '* straight"  lines 
between  fixed  points.  In  the  latter  category  we  must  also  include 
frontiers  defined  "by  reference"  to  existing  conditions,  such  as 
frontiers  following  existing  provincial  boundaries,  tribal  boundaries 
or  roads,  or  defined  as  passing  within  a  certain  distance  of  a  town  or 
village. 

Let  us  take  these  various  types  seriatim  and  see  how  far  they  fulfil, 
and  in  what  respects  they  fall  short  of,  our  ideal  conditions. 

Biver  Frontier 9. — The  advantages  accruing  from  the  selection  of  a 
river  as  a  boundary-line  are,  in  the  first  place,  that  its  position  is  quite 
obvious,  and,  in  the  second  place,  that  it  requires  no  survey  operations 
to  delineate  it.  In  the  case  of  an  unknown  river  such  operations  are 
interesting  for  the  purpose  of  laying  down  its  course  upon  our  maps, 
but  are  not  necessary  for  the  delimitation  of  the  frontier. 

An  example  of  the  economy  of  time  and  labour  arising  from  this 
quality  of  the  river  frontier  occurred  recently  in  the  course  of  the 
delimitation  of  the  boundary  between  the  republic  of  Liberia  and  the 
British  colony  of  Sierra  Leone.  Starting  at  its  northern  end  this 
frontier  was  defined  by  a  certain  meridian  line  until  it  met  the  Mannah 
river,  which  it  then  followed  to  the  sea.  Roughly  about  two-thirds 
of  the  line  was  along  the  meridian  and  the  remaining  one-third  along 
the  river. 

Owing  to  the  densely  wooded  nature  of  the  country  the  survey 
proved  extremely  difficult  and  the  traverse  of  the  north  and  south  line 
and  the  erecting  of  the  necessary  beacons,  necessitated  many  months' 
hard  work.  When  the  boundary  commission  reached  the  river  their 
work  was  finished  and  they  travelled  to  the  coast  by  the  shortest  route. 
Had  it  been  necessary  to  traverse  and  survey  the  whole  river  another 
season's  work  and  a  further  expenditure  of  several  thousand  pounds 
would  have  been  involved.  At  the  same  time,  though  this  river  was 
not  traversed  by  the  commission  and  its  actual  course,  between  the  point 
where  the  meridian  cuts  it  and  the  coast,  is  unknown,  it  forms  a 
valid  boundary,  the  existence  and  position  of  which  is  known  to  every 
native  in  the  locality.  Furthermore  we  may  note  that  the  beacons 
erected  along  the  straight  portion  may  easily,  unless  well  cared  for. 
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become  overgrown  and  obliterated,  while  the  river  remaioB  visible  so 
long  as  rain  falls  and  water  flows. 

Per  contra,  we  must  reckon  it  a  disadvantage  that  a  river,  by  the 
easy  means  of  communication  and  transport  it  offers,  rather  connects 
than  separates  the  races  on  its  two  banks.  For  this  reason  it  is  com- 
paratively exceptional  for  large  rivers  to  be  accepted  by  old  nationali- 
ties as  boundaries. 

All  rivers  are  liable  to  secular  changes  of  their  course  arising  from 
the  denudation  of  one  part  of  their  banks  and  the  accretion  at  others, 
and  in  certain  exceptional  cases,  notably  that  of  the  Yellow  river,  they 
have  broken  into  entirely  new  channels.  In  such  circumstances  it 
becomes  important  to  decide  whether  the  frontier-line  shall  follow 
the  new  course  of  the  river  or  remain  immutably  fixed  in  its  old 
position.  The  accepted  ruling  in  this  case  follows  what  I  believe  is 
the  ordinary  practice  of  English  law,  viz.  that  any  slow,  continuous 
change  of  course  carries  the  frontier  with  it,  while  a  |)er  solium  change 
into  a  new  channel  leaves  the  frontier  in  the  old  channel,  even  if  that 
be  completely  deprived  of  water.  In  defining  a  frontier  as  following  a 
river  it  is  necessary  to  state  the  precise  line  to  be  taken,  which  may  be 
either  the  medium  filum^  or  midstream,  the  line  midway  between  the  two 
banks,  or  the  thalweg,  the  bottom  line  of  the  valley  or  line  of  deepest 
channel  of  vrater.  Of  these  the  mid-stream  is  the  most  stable  in  posi- 
tion ;  many  tropical  rivers,  for  instance,  change  their  actual  channelB 
repeatedly,  while  their  whole  bed,  only  filled  at  times  of  extreme 
flood,  lies  between  banks  not  liable  to  any  but  slow  change.  On  the 
other  hand  the  thalweg  is  most  readily  identified  and  can  always 
be  found  so  long  as  there  remains  a  trickle  of  water  in  the  channeL 
Modem  practice  is  in  favour  of  the  selection  of  the  thalweg  for  this 
reason.  If  one  of  the  nations  concerned  claims  the  whole  waters  of  the 
river,  with  all  navigation  and  other  rights,  the  boundary  can  be  defined 
as  following  the  river-bank  or  even  a  line  at  a  certain  minin^um  dis- 
tance from  the  bank. 

It  should  be  noted  that  the  definition  of  a  frontier  as  a  line  parallel 
to  a  river  is  not  a  satisfactory  one  as  such  a  line  may,  when  following 
internal  bends  or  angles,  cut  itself.  In  all  cases  the  use  of  vague  terms 
such  as  the  "  course  "  of  a  river  should  be  studiously  avoided. 

Watershed  Frontiers. — In  discussing  the  merits  of  the  watershed-line 
as  a  boundary  we  must,  in  the  first  instance,  note  that  the  word  "  water- 
shed "  has  an  unfortunate  double  meaning  in  the  English  langpuage,  ue, 
it  is  sometimes  used  as  signifying  the  basin  or  drainage  area  of  a  river, 
and  sometimes  the  crest  or  water-parting  line  separating  two  con- 
tiguous river-basins.  The  latter  seems  to  be  the  only  legitimate  use  of 
the  word,  but  as  it  is  commonly  used,  whether  in  error  or  not,  as  a 
synonym  for  basin,  it  is  preferable  in  formal  documents  to  avoid  the 
word  altogether,  and  write  in  its  place  "  line  of  water-parting.'* 
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When  lying  in  high  ground  the  water-parting  line  forms,  on  the 
whole,  the  most  satis&otoiy  frontier  that  oan  be  found ;  it  is  readily 
identified,  requires  no  survey  to  delimit  its  position  and  is  perhaps, 
of  all  geographical  features  of  the  Earth's  surface,  the  one  least  liable 
to  secular  change.  When  raised  above  the  snow-level,  so  that  it 
cannot  be  crossed  except  at  certain  definite  passes,  such  a  line  forms 
an  ideal  barrier  between  nations. 

When  drafting  the  description  of  such  a  frontier,  care  must  be 
exercised  that  no  misunderstanding  can  arise  as  to  which  water- 
parting  line  is  intended  to  be  taken  and  to  this  end  it  is  always 
advisable  to  enumerate  the  precise  river-basins  that  the  line  is  to 
separate.  Much  confusion  has  arisen  in  the  past  by  looseness  of  defini- 
tion due  to  imperfect  geographical  knowledge.  Thus  the  long-standing 
dispute  between  the  republics  of  Argentina  and  Chili  had  its  origin 
in  an  assumption  that  the  continental  divide,  separating  the  waters 
which  flow  into  the  Atlantic  from  those  flowing  into  the  Pacific,  was 
coincident  with  the  general  crest-line  of  the  highest  peaks  of  the 
Andes.  Apart  from  the  difficulty  that  the  Andean  range  has  nothing 
which  can  be  described  as  a  general  crest-line,  the  continental  water- 
parting  is  at  places  very  far  removed  from  the  mountain  region  and 
runa  out  into  the  comparatively  flat  ground  of  the  pampas.  The 
claims  of  the  two  republics,  one  demanding  a  frontier  along  the  conti* 
nental  divide  without  any  deviation,  and  the  other  a  line  along  the 
highest  peaks  of  the  Andes,  following,  as  far  as  possible,  the  principal 
north-and-south  "backbone"  of  the  range,  were  quite  incompatible, 
and  were  finally  submitted  to  the  arbitration  of  His  Majesty  the 
King. 

In  flat  ground,  on  the  other  hand,  the  water-parting  line  forms  a 
less  desirable  boundary.  The  advantage  of  ready  identification  is  lost, 
and  the  actual  position  of  the  line  can  only  be  found  by  somewhat 
refined  levelling  operations.  Hence,  if  used  as  a  frontier  it  requires 
beaconing  thus  losing  part  of  its  character  as  a  '* natural"  line.  In 
an  extreme  case  the  water-parting  line  may  even  lie  in  a  lake  or 
marsh  and  thus  become  indeterminate.  As  an  example  of  this  we 
may  cite  the  case  of  Lake  Amucu,  on  the  watershed  between  the  Bio 
Branco  and  the  Essequibo,  which  is  reported  to  drain  in  both 
directions. 

A  somewhat  similar  example  occurs  at  the  confiuence  of  the  Zambezi 
and  Shir^  rivers  where  the  two  main  streams  are  connected,  at  some 
distance  from  their  actual  junction,  by  a  channel  called  the  Ziwa-Ziwa 
river.  The  direction  of  flow  of  water  in  this  channel  was  a  subject 
of  differenoe  of  opinion  between  those  who  had  visited  it  but  there 
seems  good  reason  for  supposing  it  to  vary  with  varying  climatic  con- 
ditions. If  this  really  be  the  case,  and  the  water  in  the  Ziwa-Ziwa 
flow  at  times  from  the  Zambezi  to  the  Shire  and  at  times  in   the 
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oontrary  direotion,  we  should  have  the  phenomenon  of  the  ^ambezi- 
Shir6  watershed  shifting  its  position  with  the  changing  seasons.* 
There  are  doubtless  other  cases  of  flat  marshy  ground  situated  on  the 
separating  line  between  river-basins  the  drainage  of  which  is  liable 
to  seasonal  change.  The  supposition  that  a  water-parting  line  is 
always  well  defined  and  is  immutable  in  position  is  thus  unsupported 
by  the  facts  and  frontier  treaties  based  upon  such  lines  must  be 
drafted  with  due  caution.  In  many  cases  it  would  be  preferable  to 
depart  from  the  watershed  where  the  latter  enters  upon  an  area  of 
level  country  and  to  substitute  straight  lines.  The  excessive  amount 
of  curvature  and  winding  of  a  watershed  in  such  an  area  is  an  additional 
reason  for  this  simplification. 

Artificial  Frontiers, — In  this  term  we  include  all  lines  which, 
not  being  natural  features  of  the  Earth's  surface,  must,  if  used  as 
frontiers,  be  marked  out  by  artificial  means — boundary  posts,  monu- 
ments, cairns,  or  beacons.  All  such  frontiers  have,  therefore,  the 
common  objection  that  they  must  be  minutely  surveyed  and  beaconed 
throughout  their  whole  length.  This  preliminary  work  once  over  and 
the  positions  of  the  beacons  or  frontier-marks  fully  accepted  by  both 
parties  they  lose  their  chief  defect.  The  slight  initial  disadvantage 
under  which  they  labour  often  ultimately  acts  to  their  advantage  by 
compelling  careful  delimitation  and  survey  and  removing  the  tempta- 
tion to  leave  the  settlement  to  a  mere  paper  definition. 

Frontier  definitions  based  upon  parallels,  meridians  and  straight 
lines  are  very  tempting  to  diplomatists  on  account  of  the  fatal  facility 
with  which  such  lines  are  ruled  upon  a  map  and  are  embodied  in  a 
treaty.  In  making  use  of  such  lines  it  is  very  important  to  bear  con- 
stantly in  mind  the  relative  accuracy  with  which  their  positions  are 
known.  Thus  in  an  unsurveyed  country  the  position  of  a  meridian, 
or,  in  other  words,  the  longitude  of  any  given  place,  is  liable  to  much 
larger  errors  than  the  position  of  the  parallel  or  its  latitude.  Be- 
peated  instances  have  occurred  of  the  danger  of  accepting  meridian-line 
boundaries  in  little-known  country.  Thus  the  30th  meridian  of  east 
longitude,  in  the  neighbourhood  of  Lake  Albert  Edward  and  the 
Buwenzori  mountains,  was  given  a  position  on  the  maps  about  80 
miles  in  error  at  the  time  when  a  frontier  agreement  was  drawn  up 
between  this  country  and  the  Congo  State. 

A  somewhat  striking  example  of  the  disadvantage  of  a  meridian 
frontier  has  lately  come  to  light  in  the  case  of  the  Anglo-Congolese 


*  The  water-partiDg  line  between  two  rivera  termiDatea  at  the  point  where  their 
waters  first  meet.  Thus  if  the  Ziwa  Ziwa  flows  from  the  Zambezi  to  the  Shir^,  the 
first  point  where  Zambezi  water  meets  Shir€  water  is  the  junction  of  the  Ziwa-Ziwa 
and  Shir^.  If  the  flow  in  the  channel  is  in  the  reverse  direction  the  meeting-point 
of  the  waters  is  the  Ziwa  Ziwa-Zambezi  janotion. 


THK  QIOORAPHT  OF  INTERNATIONAL  FR0NTIKR8.  151 

frontier  in  the  neighbourhood  of  Lake  Bangweolo.  The  agreement 
between  Great  Britain  and  the  Congo  State  of  May  12,  1894,  defined 
this  seotion  of  the  frontier  as  follows :  "  The  thalweg  of  the  Lnapnla 
up  to  its  issue  from  Lake  Bangweolo.  Thenoe  it  shall  run  southward 
along  the  meridian  of  longitude  of  the  point  where  the  river  leaves 
the  lake,  to  the  watershed  between  the  Congo  and  Zambezi." 

When  this  agreement  was  drawn  the  existing  maps  showed  the 
oourse  of  the  river  as  lying  well  to  the  westward  of  the  meridian  drawn 
through  the  point  where  it  leaves  the  lake.  Later  surveys  have,  how- 
ever, shifted  the  relative  positions  of  river  and  meridian  with  the  effect 
of  moving  the  stream  so  far  towards  the  east  that  it  now  intersects  the 
meridian  line  in  two,  if  not  in  four,  places.  A  delimitation  of  this 
boundary  in  strict  accordance  with  the  treaty  is  therefore  impossible,  in 
that  it  would  result  in  islands  of  inaccessible  territory  cut  off  between 
the  straight  line  and  the  river-bends.  A  new  set  of  negotiations  are 
therefore  imperative,  a  necessity  due  to  the  unfortunate  wording  of  the 
original  agreement. 

Boundaries  following  parallels  of  latitude  are  unobjectionable. 
Existing  frontiers  of  this  nature,  e.g.  the  49  th  parallel  between 
Canada  and  the  United  States  were  laid  out  by  astronomical  observa- 
tions and  are  substantially  in  error  owing  to  the  variation  of  local 
attraction.  At  the  present  time  such  a  frontier  would  be  laid  out  by 
triangulation  so  that  this  particular  source  of  error  would  be  eliminated. 
A  recent  example  of  this  class  of  boundary  is  the  Anglo-German  frontier 
west  of  the  Victoria  Nyanza  which  follows  the  parallel  of  1°  south  and 
was  delimited  by  a  triangulation  survey  extending  about  20  miles  on 
either  side  of  the  line. 

A  meridian-line  boundary  would  now  be  laid  out  in  the  same  way. 

The  case  of  a  frontier  following  a  straight  line  between  two  points 
on  the  Earth's  surface  gives  rise,  unless  the  positions  of  both  points  are 
quite  accurately  known,  to  grave  difficulties  in  delimitation.  Long 
lengths  of  such  a  frontier  are  most  undesirable  in  a  new  or  rugged  country 
and  necessitate  a  detailed  triangulation  extending  over  a  wide  belt. 
Alternatively  such  a  line  can  be  delimited  by  traversing  it  twice, 
once  to  determine  the  relative  positions  of  the  terminal  points  and  a 
second  time  to  mark  the  line  on  the  ground. 

Many  frontiers  of  this  class  have  been  delimited  in  Africa  and  there 
are  some  still  waiting  demarcation.  Thus  the  eastern  boundary  of 
Nigeria,  separating  that  colony  from  the  German  Eameruns,  is  for  the 
most  part  a  series  of  straight  lines.  The  southern  section  running  from 
the  "  rapids  '*  on  the  Old  Calabar  or  Cross  river  in  the  direction  of  the 
town  of  Yola,  lies  in  a  very  difficult  country  and  has  not  yet  been  sur- 
veyed. The  northern  section  from  Yola  to  Lake.  Chad  was  surveyed 
about  three  years  ago. 

The  agreement  which  established  this  frontier  was  that  between 
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Great  Britain  and  Germany  of  November  15,  1890.  The  fact  that  a 
lapse  of  nearly  sixteen  years  after  the  signing  of  the  treaty  still  finds 
much  of  the  line  nndelimited  cannot  be  considered  a  subject  for  con- 
gratulation, and  without  throwing  too  much  of  the  blame  for  this  delay 
upon  the  wording  of  the  treaty,  we  cannot  fail  to  see  that  a  frontier 
definition  based  upon  fixed  points,  viz.  the  **  rapids  "  of  the  Cross  river, 
Tola,  and  the  intersection  of  the  southern  shore  of  Lake  Chad  with  a 
certain  meridian,  the  exact  positions  of  none  of  which  were  at  the 
time  known  within  limits  of  many  miles,  was  hardly  satisfactory. 

In  connection  with  this  particular  frontier,  we  may  further  observe 
that  the  "  shore  "  of  a  lake  is  often  liable  to  great  alteration  in  different 
seasons  and  is  in  many  cases  too  variable  a  line  upon  which  to  hang 
a  frontier  definition.  This  is  certainly  markedly  the  case  with  Lake 
Chad. 

In  parenthesis,  it  may  be  noted  that  there  are  at  least  four  lines 
joining  two  points  upon  the  Earth's  surface  which  can  with  almost 
equal  justice  be  described  as  "straight."*  The  difference  in  length 
between  these  four  lines  is  inconsiderable  but  the  difference  in  position 
or  maximum  deviation  one  from  another  is  by  no  means  negligible. 

In  at  least  one  historical  instance  it  has  been  tacitly  assumed  that  a 
line  ruled  upon  a  map  with  a  straight  ruler  represents  a  straight  line 
upon  the  Earth's  surface ;  whereas  it  is  obvious  that  the  true  curva- 
ture of  such  a  line  will  vary  with  the  system  of  projection  of  the  map. 
However  it  does  not  appear  that  any  ambiguities  of  this  nature  have 
ever  given  rise  to  frontier  disputes  and  the  point  is  only  mentioned  as 
illustrating  the  unsuspected  difficulties  which  may  trip  up  the  in- 
cautious. 

While  a  long  length  of  straight  line  is  not  a  very  good  selection  for 
a  frontier  there  is  little  or  no  objection  to  short  lengths  of  such  lines 
as,  for  instance,  would  arise  if  a  frontier  is  taken  as  running  from 
peak  to  peak  of  a  mountain  range.  Provided  always  that  the  lines  can 
be  beaconed  in  such  a  manner  that  the  ordinary  native  has  no  excuse 
for  a  mistake  as  to  which  side  of  the  frontier  he  is  on,  a  succession  of 
straight  lines,  being  simpler  in  plan  than  the  watershed  line^  may 
sometimes  be  substituted  for  it  with  advantage. 

Another  class  of  artificial  frontier  is  that  described  by  reference  to 
existing  artificial  conditions,  such  as  a  frontier  defined  as  following  the 

*  If  A  and  B  are  the  two  pointa,  the  lines  are — 

(1)  The  intersection  of  the  snrfaoe  with  the  plane  containing  A  and  the  nonnal 
atB. 

(2)  The  intersection  of  the  snrfaoe  with  the  plane  containing  B  and  the  normal 
at  A. 

(8)  The  "  ourye  of  alignment "  in  which,  at  any  point,  a  plane  can  be  drawn  contain- 
ing A  and  B  and  the  normal  at  the  point. 

(4)  The  geodetic,  or  shortest  line  between  the  two  points,  which  is  not,  in  general, 
coincident  for  any  part  of  its  length  with  (1),  (2),  or  (8). 
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limits  of  ooonpation  of  a  certain  tribe  or  the  boundary  of  a  certain 
provinoe.  The  inevitable  vagueness  of  such  a  description  will  naturally 
lestriot  its  use  to  any  but  cases  where  land  values  are  small  and  where 
the  country  is  undeveloped  or  sparsely  inhabited.  Even  in  such  cases 
it  would  almost  always  be  preferable  to  substitute  a  more  rigorous 
definition.  Thus  the  long  misunderstanding  between  this  country  and 
Portugal  as  to  Barotseland,  where  we  claimed  the  whole  district  subject 
to  the  king  of  that  country,  has  been  a  direct  result  of  the  vagueness 
with  which  the  limits  of  our  claims,  depending  upon  such  a  shadowy 
thing  as  the  rule  of  an  African  potentate,  were  presented,  both  to  our 
own  minds  and,  ^  fortiori,  to  those  of  our  rivals.  As  a  more  recent  ex- 
ample of  the  evil  of  indefiniteness  we  may  note  that  at  the  present 
moment  the  Foreign  Ofi&ce  would  be  extremely  pleased  to  be  informed 
what  is  the  true  northern  limit  of  the  province  of  Sinai. 

In  connection  with  the  question  of  tribal  boundaries,  more  par- 
ticularly in  Africa,  there  is  a  further  difficulty  that  arises  owing  to 
the  fact  that  tribes  and  village  communities  often  own  outlying  patches 
of  land,  similar  to  the  detached  portions  of  many  British  counties.  To 
deviate  a  frontier  so  as  to  enclose  all  such  fragments  of  land  would 
obviously  be  impossible  so  that,  to  avoid  hardship  to  the  natives,  the 
general  custom  has  been  to  allow  them  a  certain  time — say  one  year — 
during  which  they  can  freely  choose  on  which  side  of  the  frontier  they 
wish  to  live  and,  when  the  choice  has  been  made,  to  give  them  grants 
of  land  as  compensation  for  what  they  have  lost. 

A  frontier  defined  as  runniog  at  a  certain  minimum  distance  from 
an  existing  road,  or  skirting  an  existing  town  or  village,  requires  no 
elucidation. 

A  last  class  of  frontier  definition,  one  that  we  may  hope  never  to  see 
used  in  the  future,  is  that  which  defines  it  as  a  line  drawn  on  a  certain 
map.     If  the  map  is  on  a  sufficiently  large  scale  and  is  based  upon  an 
aoonrate  survey  there  is  much  to  be  said  for  this  form  of  definition,  but 
the  case  is  far  otherwise  when  the  map  is  one  on  a  small  scale  and 
relates  to  country  imperfectly  known  or  incompletely  surveyed.     Thus, 
in  the  convention  between  Germany  and  the  Congo  State  of  November  8, 
1884,  Art.  YI.  reads,  '*  The  German  Empire  is  ready  on  its  part  to  recog- 
nise the  frontiers  of  the  territory  of  the  Association  and  of  the  new  state 
which  is  to  be  created  as  they  are  shown  in  the  annexed  map."    The 
map  was  not  even  published  with  the  treaty  but  was  the  same  one 
as  that  attached  to  the  ninth  protocol  of  the  Berlin  Conference  of 
1884-5.     It  was  on  a  scale  of  about  150  miles  to  the  inch,  and,  as  may 
readily  be  imagined,  it  was,  in  the  light  of  our  present  knowledge  of 
the  interior  of  Africa,  very  far  from  being  eyen  approximately  accurate. 
It  would  be  impossible  to  mark  out  the  frontier  from  it  now. 

While  definition  by  map  alone  is  generally  inadvisable  it  need 
hardly  be  pointed  out  that  the  objections  to  this  practice  are  multiplied 
No.  IL — August,  1906.]  m 
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many  times  when  the  number  of  copies  of  the  map  is  so  limited  that  a 
complete  destruction  of  them  is  possible.  The  '*  ancient  limit ''  of  Egypt 
was  laid  down  on  a  map  which  accompanied  the  Sultan's  firman  to 
successive  Khedives  and,  as  far  as  is  known,  the  sole  extant  copy  of 
this  map  was  destroyed  by  Ismail  when  deposed  from  the  khediviate. 
In  this  case  there  is  little  doubt  from  contemporary  evidence  as  to  what 
the  ancient  limit  was,  but  the  absence  of  any  official  and  authoritative 
description  of  it  is  nevertheless  much  to  be  deplored. 

Unfortunately  the  average  map  has  no  indication  of  the  reliance 
to  be  placed  upon  its  accuracy  and  in  consequeDce  features  whose 
positions  are  dependent  upon  travellers*  vague  reports  are  often  treated 
as  of  equal  value  with  those  based  upon  real  knowledge  and  accurate 
surveys. 

The  maker  of  frontiers  must  keep  a  clear  mind  as  to  the  true  value 
of  the  features  with  which  he  is  dealing,  and  thus  avoid  an  error  such  as 
was  committed  when  the  fine  mouutain  of  Kilimanjaro  was  surrendered 
to  Germany  in  exchange  for  the  mythical  Mfumbiro.  When  we  realize 
that  at  the  time  the  treaty  was  made  (1890)  Kilimaujaro  was  quite 
well  known  and  had  been  visited  by  numerous  Europeans,  while 
Mfumbiro  had  only  been  seen  by  three  white  men,  none  of  whom 
had  approached  it  within  40  miles,  the  nature  of  the  mistake  is  evident* 
Finally,  we  must  remember  that  once  our  frontier  has  been  accurately 
and  completely  described  any  redundancy  in  definition  carries  with 
it  possibilities  of  doubt  and  confusion.  Thus  the  agreement  between 
France  and  Liberia  of  December  8,  1892,  fixed  their  mutual  boundary 
from  the  coast  as  following  **  the  thalweg  of  the  river  Gavally  as  far 
as  a  point  situated  about  20  miles  south  of  its  confluence  with  the  river 
Fodedougou-£a  at  the  intersection  of  the  parallel  of  6"^  30^  N.  lat.  and 
the  meridian  of  9°  12'  W.  long.''  It  will  be  observed  that  the  same 
point  is  here  located  in  two  totally  di£ferent  ways,  first  as  a  point  on  a 
certain  river,  and  secondly  as  the  intersection  of  a  named  parallel  and 
meridian.  Becent  surveys,  as  might  naturally  have  been  predicted,  have 
shown  that  these  two  definitions  are  quite  inconsistent  with  each  other. 

In  concluding  this  lecture,  which  has,  I  am  afraid,  treated  the 
subject  in  a  somewhat  inadequate  and  sketchy  manner,  I  should  like 
again  to  draw  your  attention  to  its  national  importance.  There  was 
a  time  when  Great  Britain  was  not  burdened  with  troubles  of  land 
frontiers,  except  in  the  case  of  India  and  Canada.  Now,  however, 
owing  chiefly  to  the  partition  of  Africa  among  European  powers,  this 
happy  time  has  passed  and,  for  good  or  ill,  we  are  involved  in  responsi- 
bilities  from  which  our  insular  position  long  kept  us  clear.  When 
we  remember  the  fact  that  we  have  at  this  moment  in  Africa  alone 
about  5000  miles  of  frontier  common  with  France  and  3500  miles 
common  with  Germany  we  cannot  be  accused  of  pessimism  if  we 
frankly  recognize  that  these  long  lines,  large  sections  of  which  traverse 
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oonntry  still  almost  unexplored,  contain  the  germs  of  fature  misnnder- 
Btandings.  To  avoid  and  guard  against  snoh  misunderstandings  is  the 
fiinotion  of  the  diplomatist  and  to  aid  him  in  this  task  he  must  oall 
to  his  assistance  the  scientific  geographer  or,  better  still,  must  himself 
be  the  scientific  geographer  when,  relying  upon  his  own  knowledge 
alone,  he  will  be  able  to  uphold  the  interests  of  our  country  and  to  safe- 
guard the  peace  of  future  generations. 


A  PLEA  FOR  THE  INVESTIGATION  OF  BIOLOGICAL  AND 
ANTHROPOLOGICAL  DISTRIBUTIONS  IN  MELANESIA.* 

Bj  Dr.  ALFRED   O.  HADDON,  FJI.S. 

The  Melanesian  islands  constitute  a  fairly  well-marked  biological 
provinoe.  Many  of  the  islands  are  of  large  size,  while  most  of  them 
have  a  greater  area  than  the  majority  of  the  islands  of  the  Pacific,  and 
there  is  reason  to  believe  that  these  are  vestiges  of  an  ancient  land- 
mass  that  probably  became  submerged  in  the  Mesozoic  period.  The 
islands  of  Melanesia  have  yet  to  be  studied  from  a  purely  geomorpho- 
log^oal  point  of  view,  and  the  geology  of  most  of  them  is  practically 
unknown. 

Probably  botanists  are  not  satisfied  with  their  knowledge  of  the 
flora  of  the  district  as  a  whole,  or  of  particular  portions  of  it;  and 
there  must  be  many  problems  of  plant  structure,  distribution,  and 
QDOol<^  that  require  detailed  investigation  on  the  spot.  The  same 
remarks  apply  to  the  zoologists.  Botanists,  zoologists,  and  general 
hiolog^ts  would  welcome  an  opportunity  for  extensive  and  intensive 
study  of  the  morphological,  distributional,  or  biological  problems  of 
plants  and  animals  in  Melanesia. 

There  are  many  anthropological  problems  in  Melanesia  that  require 
inyestigation  in  the  immediate  future,  since  the  dying  out  or  modifica- 
tion of  arte,  crafts,  customs,  and  beliefs  that  is  now  taking  place,  and 
the  shifting  and  mixing  of  populations,  will  soon  render  their  solution 
difficult  or  even  impossible.  On  the  other  hand,  there  are  many  dis- 
tricts never  yot  visited  by  a  white  man,  and  many  islands  of  which 
loienoe  has  no  ken. 

The  Melanesians  are  mainly  a  dark-skinned,  woolly-haired,  dolicho- 
oephalic  people,  but  there  is  much  variation  in  these  and  other  physical 
characters.  For  example,  the  skin  may  be  nearly  black  or  of  a  coppery 
tinge,  the  woolly  hair  may  be  more  or  less  completely  unravelled  among 
certain  individuals  in  many  places,  and  the  cephalic  index  varies  from 
extreme  dolichocephaly  to  well-marked  brachycephaly.    It  is  generally 
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admitted  that  thia  somatio  variability  is  explicable  on  a  theory  of  Poly- 
nesian admixtnre ;  but  it  has  yet  to  be  proved  whether  (to  take  one 
character  only)  the  braohyoephaly  is  entirely  due  to  this  factor,  or 
whether  it  is  the  result  of  variability  in  the  stock  itself,  or  it  may 
be  the  expression  of  a  distinct  variety  of  the  Melanesian  race.  The 
Polynesians  themselves  are  by  no  means  a  pure  race,  and  their  con- 
stituent elements  require  elucidation.  Dr.  Yolz  (Volz,  W.,  *  Beitrage 
zur  Anthropologic  der  Siidsee,'  Archiv  fiir  Anthropologies  23,  1894)  has 
argued,  only  from  craniological  evidence  however,  that  there  is  a 
primitive  Australian  element  in  the  West  Pacific  and  even  in  New 
Zealand;  and  he  divides  the  Melanesian  and  Polynesian  races  into 
several  *' branches"  and  '*typea''  The  further  elucidation  of  these 
problems  can  be  efEected  only  by  a  very  large  series  of  physical 
measurements  and  observations  extending  over  a  wide  area. 

The  psychology  of  backward  peoples  has  been  greatly  neglectedj 
and  the  opportunity  of  a  well-equipped  expedition  would  do  mnoh  to 
encourage  students  to  undertake  this  research. 

A  good  deal  is  known  about  the  arts  and  crafts  of  the  Melanesians 
in  a  general  way,  and  attempts  have  been  made  to  synthesize  our  know- 
ledge, the  most  satisfactory  of  these  being  that  of  Dr.  Grabuer  (Grabner, 
F.,  '*  Kulturkreise  und  Eulturschichten  in  Ozeanien,"  Zeiischrift  fur 
Ethnologicy  1905,  pp.  28-53),  who  has  published  half  a  dozen  maps  illus- 
trating the  distribution  of  a  large  number  of  cultural  objects  and  of 
certain  customs.  He  distinguishes  in  Western  Oceania  a  primitive  west 
Melanesian  culture,  followed  by  an  eastern  Melanesian  culture ;  later 
came  the  proto-Polyuesian  culture  drift,  and  finally  cultural  elements 
from  the  southern  Polynesians.  Generalizations  such  as  these  naturally 
depend  for  their  value  upon  the  accuracy  and  completeness  of  the 
observations  upon  which  they  are  founded,  and  a  systematic  survey 
of  the  island  groups  as  a  whole  would  lead  to  trustworthy  results.  An 
investigation  of  this  kind  would  verify  existing  data,  add  an  immense 
number  of  new  facts,  and  localities  could  be  ascertained  for  un- 
located  specimens  in  our  museums,  and  the  uses  of  doubtful  objects 
could,  in  many  cases,  be  discovered. 

Although  data  exist  for  the  study  of  many  languages  of  Melanesiay 
a  great  deal  remains  to  be  done  in  the  collection  and  study  of  fresh 
matter;  and  the  folk  literature  has  yet  to  be  recorded. 

By  a  combination  of  these  two  lines  of  inquiry,  the  physical  and 
the  cultural,  the  nature,  origin,  and  distribution  of  the  races  and 
peoples  of  the  West  Pacific  could  be  elucidated. 

There  are  other  aspects  of  the  anthropology  of  Melanesia  that  are 
of  equal  importance,  to  which  brief  allusion  must  be  made. 

The  sociology  of  the  Melanesians  has  been  studied  by  various 
writers,  chief  among  whom  is  Dr.  Codrington  (Codrington,  B.  H.,  *The 
Melanesians,'  Oxford,  1891).     We  know  that  mother-right  is  generally 
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diBtribnied,  but  in  many  plaoes  it  has  been  partially  or  totally 
replaced  by  £Ekther-rigbt  Melanesia  is  peculiarly  suitable  for  study- 
ing tbe  stages  of  this  transition,  and  it  requires  local  knowledge 
to  determine  whether  the  passage  has  taken  place  spontaneously,  or 
whether  it  is  due  to  racial  influences.  If  the  former  be  the  case,  it 
is  important  to  discover  the  causes  that  have  led  to  this  transformation 
and  the  steps  that  mark  its  progress.  With  this  is  associated  the 
eyolntion  of  the  family  and  the  distribution  and  inheritance  of  property. 
Melanesia  is  also  a  favourable  area  for  tracing  the  emergence  of  govern- 
ment, as  all  stages  occur  between  the  regulation  of  public  affairs  by 
a  conclave  of  elders  and  the  establishment  of  a  powerful  chief  with 
more  or  lees  autocratic  powers.  What  is  required  at  the  present  day 
is  intensive  studies  of  restricted  areas,  but  these  areas  should  be  care- 
fully selected  so  as  to  procure  the  maximum  of  results  with  the  least 
expenditure  of  time  and  energy.  It  is  only  by  careful  regional  study 
that  the  real  meaning  of  institutions  and  their  metamorphoses  can  be 
understood. 

All  the  manifold  beliefs  and  usages  that  are  grouped  under  the 
term  "  religion  "  require  detailed  local  study,  and  much  information  is 
desirable  concerning  the  remarkable  development  of  secret  societies 
in  Melanesia. 

The  study  of  the  decorative  art  of  Melanesia  is  practically  un- 
toaohed.  It  is  absolutely  necessary  to  make  investigations  of  this 
nature  on  the  spot  in  order  to  discover  what  is  the  significance  of 
the  various  designs  and  patterns,  and  to  accomplish  this  in  a  satis- 
factory manner  it  is  necessary  to  have  exceptional  facilities  for  getting 
about. 

It  is  superfluous  to  extend  this  plea,  as  all  ethnologists  will  agree 
that  this  work  requires  to  be  done,  and  that  without  delay,  a  conclusion 
which  must  also  be  obvious  to  those  who  have  not  previously  given 
attention  to  the  subject.  The  presence  of  Government  officials,  mis- 
sionaries, traders,  and  of  returned  indentured  labourers,  tends  rapidly 
to  modify  or  destroy  the  old  customs.  Much  has  already  disappeared 
in  many  places ;  we  are  yet  in  time  in  many  others  if  we  do  not  delay. 

For  fifteen  years  I  have  been  convinced  that  the  best  means  of 
accomplishing  the  end  in  view  is  to  organize  a  prolonged  expedition  to 
the  Pacific  with  the  absolute  control  of  a  suitable  vessel.  The  vessel 
must  be  a  steamer  built  for  comfort  and  stability  rather  than  for  speed. 
The  permanent  scientific  staff  on  board  should  be  the  director,  doctor, 
photographer,  at  least  two  stenographers,  who  should  also  be  typists, 
and,  if  possible,  an  artist.  The  director  should  reside  permanently  on 
board,  but  should  he  for  any  reason  elect  to  remain  temporarily  on 
shore,  he  must  appoint  a  deputy,  who  must  remain  on  the  vessel,  and 
during  this  time  the  latter  is  to  have  full  powers  and  sole  control. 
Accommodation  should  be  provided  for  a  number  of  investigators. 
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bnt  these  wonld  not  necessarily  form  part  of  the  permanent  sta£  They 
wonld  be  conveyed  to  the  district  which  they  were  to  stndy,  and  be 
removed  therefrom  when  it  was  time  to  leave.  The  director  would 
arrange  with  each  investigator  when  the  vessel  wonld  retnm,  and  the 
investigator  would  be  left  with  all  the  apparatus,  food,  and  "  trade  *'  that 
he  required. 

The  general  routine  would  be  as  follows :  an  anthropological  investi- 
gator would  be  expected  to  work  on  the  general  lines  laid  down  by  the 
director,  due  regard  being  had  to  his  special  aptitudes,  and  he  would 
be  expected  to  make  such  arrangements  that,  when  the  vessel  returned, 
a  large  number  of  natives  would  be  ready  to  be  measured  and  photo* 
graphed.  While  taking  photographs  himself  of  anything  of  a  temporary 
nature,  he  would  not  be  expected  to  photograph  permanent  objects,  as 
the  expedition  photographer  would  be  put  at  his  disposal  on  the  return 
of  the  vessel,  the  object  being,  of  course,  to  save  the  investigator  all 
unnecessary  labour.  Arrangements  should  also  have  been  made  for 
dances  or  ceremonies  (actual  or  rehearsals)  to  take  place  during  the 
steamer's  visit,  in  order  that  they  might  be  adequately  photographed 
and  cinematographed.  The  investigator  would  orally  amplify  his 
rough  notes,  and  dictate  them  to  the  stenographers;  and,  as  far  as 
possible,  all  notes  should  be  typed  in  duplicate  before  the  departure  of 
the  investigator,  and  a  revision  made  of  them  before  finally  leaving  the 
spot.  During  the  time  that  the  steamer  was  at  the  district  of  an 
investigator,  all  those  on  board  would  be  required  to  help  that  investi- 
gator according  to  their  several  abilities.  The  investigator  should 
inform  the  director  of  any  tradition  of  migration,  or  of  trade  routes,  or 
other  cultural  transmission,  so  that  these  clues  might  be  followed  up  by 
the  steamer  at  the  earliest  opportunity. 

Should  there  be  a  student  who  desires  to  make  a  general  survey  of 
the  distribution  of  any  series  of  customs  or  objects,  he  would  naturally 
remain  on  board,  or  be  landed  for  a  shorter  or  longer  time,  as  he  de- 
sired ;  special  arrangements  would  have  to  be  made  between  him  and 
the  investigators  of  special  districts. 

The  foregoing  remarks  apply  to  anthropological  investigators,  but 
suitable  arrangements  could  be  made  for  geological,  meteorologioal, 
greographical,  botanical,  or  zoological  investigators. 

Americans  and  foreigners  should  join  the  expedition  on  the  same 
terms  as  British  subjects.    Investigators  might  be  of  either  sex. 

(An  estimate  of  the  probable  cost  of  such  an  expedition'  and  other 
practical  details  were  laid  before  the  meeting,  but  it  is  not  deemed 
expedient  that  these  should  be  published  just  now.) 

It  is  only  by  an  expedition  of  this  kind  that  the  anthropology  of 
Melanesia  can  be  studied  in  detail  and  as  a  whole.  It  would  be 
an  expensive  undertaking,  but  the  results  obtained  would  amply  justify 
the  expenditure  of  time,  labour,  and  money,  and  the  data  so  obtained 
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would  oonBtitnte  a  mine  of  information  for  the   present  and  fatnre 
generations  of  students  of  man. 


Before  the  paper,  Sir  Geobgb  Goldie  :  I  sball  only  say  a  few  words.  I  should 
like  to  express  my  sympathy,  persoDally  and  generally,  with  Dr.  Haddon's  plan. 
When  he  suggested  it  to  me,  it  appealed  to  me  very  much,  and  I  thiuk  it  is  in 
ccnueqaeDce  of  that  conyersation  that  he  has  hrought  forward  the  paper.  Geo- 
graphers quite  recognize  the  functions  of  geography  in  such  a  questiou.  Of  course, 
there  are  a  great  number  of  sciences — biology,  anthropology,  and  so  forth — ^wbich 
deal  each  with  its  own  field  and  its  own  special  division  of  the  phenomena  that 
ooonr  on  the  surface  of  the  Earth,  but  when  these  sciences  come  into  relationship 
with  each  other  and  with  past,  present,  or  probable  future  land  forms  or  distribu- 
tion of  land  and  water,  geography  alone  can  solve  the  problem;  so  that  Dr. 
Haddon*s  expedition  would  be,  although  very  technical  in  its  aspect,  on  the  whole 
a  geographical  expedition. 

After  the  paper.  Dr.  Herbertson  :  I  have  not  heard  anything  of  Dr.  Haddon's 
proposals  until  this  afternoon,  and  it  is  rather  difficult  to  say  anything  very  much 
to  the  point  on  the  spur  of  the  moment.  One  has  only  to  look  at  that  great  depth 
of  ocean  lying  to  the  east  of  New  Zealand  to  see  that  there  must  be  fascinating 
problems  in  this  Melanesian  area;  and  doubtless  what  one  has  read  about  the 
changes  of  coast-lines  in  works  such  as  those  of  Prof.  Agaesiz  in  deallDg  with  the 
iaiands  of  the  Pacific,  and  books  like  Guppy's,  points  to  the  fact  that  very  much 
Talnable  work  has  to  be  done  in  this  region  before  we  can  come  to  decided  opinions 
as  to  its  past.  And  from  that  geomorphological  point  of  view,  I  think  such  an 
expedition  would  give  rise  to  excellent  results. 

Mr.  GmsHOLii :  All  I  can  say  is,  I  have  not  the  slightest  doubt  that  such  an 
expedition  as  this  would  certainly  lead  to  valuable  results,  and  I  express  the  hope 
that  Dr.  Haddon  will  be  successful  in  raising  the  money  for  the  purpose. 

Dr.  Seliohann:  In  reference  to  what  Dr.  Haddon  said  about  undeveloped 
government  in  Melanesia,  I  believe  that  we  may  have  a  condition  of  government 
even  lower  than  that  by  the  old  men  of  the  village.  It  was  very  forcibly  borne  in 
on  me  that  at  times  the  old  men  only  voiced  the  opinion  of  the  community,  and 
if  they  tried  to  infiuence  it  to  any  considerable  extent,  they  would  have  been  dis- 
regarded ;  I  do  not  say  no  notice  would  have  been  taken  of  their  advice,  but  it 
would  not  have  been  acted  upon — things  would  have  come  to  a  deadlock,  and  this 
has  happened  once  or  twice.  With  regard  to  the  vessel  that  Dr.  Haddon  spoke  of, 
it  must  he  remembered  that  no  vessel  is  ideal  for  the  Pacific,  every  vessel  draws 
a  foot  more  water  than  is  possible  for  somewhere  you  want  to  go.  It  will  be  a 
necessary  thing  to  get  the  smallest  possible  draught  which  is  compatible  with 
stability.  On  the  recent  DanieFs  expedition  we  found  a  paraffin-launch  of 
immense  success.  We  were  on  a  sailing-boat,  and  what  I  saw  of  it  fully  per- 
nuided  me  that  a  steamer  was  the  only  thing.  Even  working  a  small  district 
of  islands,  we  came  to  the  conclusion  that  a  steamer  would  have  been  far  more 
valuable  tiian  a  sailing-boat ;  and  certainly,  if  I  ever  went  on  another  expedition, 
I  should  try  for  a  steamer,  even  if  I  had  to  pay  £5  a  ton  for  coal  dumped  on  the 
beaches.  I  was  also  struck  with  what  Dr.  Haddon  said  about  the  value  of  women, 
ind  that  no  one  had  studied  the  women's  customs  from  the  women's  standpoint. 
This  opens  up  another  difficulty,  and  that  is  interpreting.  I  have  never  found 
my  New  Guinea  woman,  with  the  very  partial  exception  of  native  wives  of 
traders,  who  would  have  been  able  to  translate  into  English.  I  should  think  that 
was  a  possible  difficulty,  and  it  is  difficult  to  see  how  it  could  be  even  partially 
met.    As  regards  what  might   be  expected  zoologically  in  the  way  of  new 
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gpecimens,  I  think  a  very  great  many  new  things  wonld  be  found.  I  may  give 
yon  one  particular  instance.  We  were  in  no  sense  a  zoological  expedition,  but 
when  we  collected  a  few  specimens  of  fish  simply  to  have  them  identified, 
because  they  were  tokens,  and  some  of  them  turned  out  to  be  new  species.  I 
should  finally  like  to  heartily  express  my  sympathy  with  Dr.  Haddon's  idea,  and 
the  hope  that  he  will  be  able  to  carry  the  scheme  through. 

Mr.  Myres  :  I  should  like  to  mention  one  or  two  points.  The  first  is  the  very 
great  desirability  of  carrying  out  such  an  expedition  before  it  is  too  late;  the 
second  point  is,  if  such  an  expedition  should  take  place  it  should  be  arranged  so 
as  to  interest  a  large  number  of  people  in  it,  and  so  as  to  ensure  that  the  material 
collected  would  illustrate  not  merely  the  nature  of  the  native  races  of  the  area,  but 
at  the  same  time  the  physical  environment  in  which  those  races  and  their  culture 
have  come  to  be  what  they  are.  The  other  thing  I  should  like  to  mention  is  that 
the  area  that  Dr.  Haddon  proposes  seems  to  be  eminently  suitable  for  the  purpose, 
and  even  if  his  estimate  were  to  be  considerably  exceeded,  as  such  estimates 
are  always  liable  to  be,  a  sum  of  anything  between  £60,000  and  £100,000  would 
undoubtedly  be  regarded,  a  hundred  years  hence,  as  having  been  well  spent. 

Mr.  Ray  :  I  was  very  much  interested  in  Dr.  Haddon's  paper.  I  may  say  I 
am  in  full  sympathy  with  Dr.  Haddon  in  regard  to  his  proposal  for  such  an  ezpedi- 
tioD,  but  one  of  the  difficulties  is  the  question  of  interpretation.  The  missionaries 
learn  the  languages  to  a  certain  extent,  far  enough  to  be  able  to  produce  a  gospel 
translation,  and  when  that  is  published  they  rarely  go  any  further.  Very  few 
of  them  take  down  native  stories,  and  no  native  literature  is  preserved. 

Mr.  Thohab  :  Although  I  have  no  practical  experience  of  expeditions,  I  am 
sure  I  very  strongly  agree  with  Mr.  Ray  in  what  he  says  with  regard  to  the 
importance  of  language,  but  if  the  expedition  is  to  last  as  long  as  five  years,  it  seems 
to  me  the  question  of  the  absence  of  interpreters  would  be  to  some  extent  got  over. 
I  imagine  the  investigators  would  have  acquired  the  language  and  be  able  to  act  as 
their  own  interpreters  long  before  the  termination  of  the  expedition.  Dr.  Haddon 
did  not  say  anything  about  the  destination  of  the  collections.  I  think  that  they 
should  all  be  collected  together  in  one  building  and  be  accessible  to  students.  I 
am  especially  interested  in  social  organization  and  questions  of  that  sort,  but  I 
really  do  not  think  that  any  anthropologist  can  have  the  slightest  doubt  of  the 
importance  of  such  an  expedition,  and  of  the  extreme  importance  that  such  an 
expe(Htion  should  go  early  rather  than  late.  To  take  the  example  of  Australia. 
The  extent  to  which  European  influence  spreads  is  probably  very  much  under- 
estimated. Now,  in  the  north-west  of  Australia  there  are  areas  where  probably 
no  white  men  have  ever  been,  but  right  through  these  areas,  instead  of  natives 
using  the  stone  implements  which  they  formerly  used,  the  first  expedition  found 
that  they  possessed  iron  implements.  That  illustration  alone  shows  how  quickly 
European  infiuence  makes  itself  felt;  and  in  the  same  way  customs  become 
merged  and  many  other  details  of  social  organization  are  liable  to  be  infiuenced, 
when  Europeans  have  been  only  comparatively  elightly  in  touch  with  the  people. 
That  applies,  of  course,  to  many  other  parts  of  the  world  besides  Melanesia.  It 
seems  to  me  that^  for  anthropological  purposes,  it  is  of  great  importance  that  such 
an  expedition  as  this  for  the  detailed  study  of  such  questions  should  set  out  as 
early  as  possible. 

Captain  Wilson-Babker  :  There  is  very  little  I  can  say  about  Dr.  Haddon's 
paper.  I  quite  think  that  such  an  expedition  would  be  extremely  useful  and  ex- 
tremely valuable,  because  there  are  many  other  sciences  that  might  be  included  in 
the  expedition  than  Dr.  Haddon  has  alluded  to.  I  need  hardly  say  we  want  a  lot 
of  ooeanographical  and  meteorological  information  from  that  part  of  the  world.    It  is 
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a  region  of  the  world,  meteorologically  speaking,  whicH  is  a  monsoonal  region^  and 
I  tldnk  Tery  litUe  of  it  has  been  investigated  as  regards  the  storms  and  the  general 
meteorological  conditions.  With  regard  to  the  yessel,  I  think  there  would  be  no 
difficnlty  about  getting  a  suitable  one.  The  draught  of  water  is  always  rather  a 
difficulty.  I  quite  sympathuEe  with  Dr.  Haddon  and  the  other  gentlemen  who 
ipoke  about  the  draught;  that  very  often  is  a  difficulty.  Of  course  you  could 
haT6  a  motor  launch,  and  then  go  almost  anywhere  you  liked.  It  would  be  quite 
possible  to  get  a  suitable  yessel  for  going  about  in  that  way  at,  comparatively 
^)eaking,  a  small  cost. 

Major  Dabwin  :  I  should  like  to  say  how  warmly  I  should  wish  to  support  this 
proposal  of  an  expedition  by  Dr.  Haddon.  I  am  reminded  of  a  story  which  is 
perhaps  not  inappropriate.  It  is  of  the  very  best  business  man  I  ever  knew  in  my 
hSe,  He  made  a  vast  fortune,  and  I  asked  him  one  day  what  was  the  secret  of  his 
success.  He  said,  **  I  foimd  my  man  first,  and  my  job  afterwards."  We  have  Dr. 
Haddon,  and  he  ought  to  be  employed  on  an  expedition  of  this  sort.  There  is  only 
one  other  point  I  should  like  to  make.  We  have  heard  something  of  the  difficulties, 
sod  they  are,  no  doubt,  great ;  but  I  should  like  to  ask  Dr.  Haddon  if  he  does 
not  think  that  the  difficulties  will  increase  as  the  time  goes  on,  rather  than  decrease  ? 
And  if  the  difficulties  are  likely  to  increase,  then  they  seem  to  me  to  be  absolutely 
no  argument  whatever  against  attempting  this  expedition. 

Colonel  Chuboh  :  I  do  not  think  that  I  can  say  anything  of  any  value  to-day, 
except  to  give  my  very  hearty  approval  to  the  idea  of  such  an  expedition. 

The  Chaibman  (Sir  Thohas  Holdich)  :  Before  asking  Dr.  Haddon  to  reply  to 

some  of  the  points  which  have  been  raised  in  the  course  of  the  discussion,  I  should 

just  like  to  ask  him  one  question.    The  anthropological  point  of  view  is  the  one 

naturally  which  he  has  emphasized  most  in  his  plea  for  this  expedition.    I  should 

like  to  know  whether  he  considers,  from  information  which  he  has  already  obtained 

* — beoause  perhaps  he  is  better  acquainted  with  that  part  of  the  world  than  most 

mnthropologists — whether  he  considers  that  the  tribe  of  Melanesian  people  as  a 

"Whole  are  diminishing  in  numbers  or  increasing  ;  that  is  to  say,  can  they  wait,  or 

should  their  sociology  and  their  evolution  all  be  investigated  at  once  ?    Because 

then  are  parts  of  the  world  where  the  aboriginal  people  are  rapidly  disappearing ;  I 

ttiay  particularly  mention  Patagonia — where  in  the  course  of  another  ten  or  twelve 

years  we  may  confidently  expect  that  some  of  the  tribes  will  have  disappeared 

aibeolutely,  and  there  will  be  no  further  opportunity  of  investigating  their  manners 

mud  custonui.    That  is  the  only  point  I  should  like  information  upon.    Now  I 

will  ask  Dr.  Haddon  to  reply  to  some  of  the  points  raised  in  the  discussion. 

Dr.  Haddon  :  First  of  all,  sir,  with  regard  to  your  point,  I  do  not  know  that  the 

IMople  are  actually  disappearing  to  any  great  extent  from  moat  of  the  islands,  but 

owing  to  the  Government  and  the  trader  and  the  missionary  and  the  indentured 

labourer,  who  is  coming  back  from  Queensland  and  elsewhere,  native  customs  and 

iMliefs  are  getting  terribly  upset.    Tour  point  is  one  I  am  particularly  keen  about. 

We  should  look  at  all  these  things  from  a  business  point  of  view,  and  not  do 

merely  what  is  worth  doing,  but  what  is  most  worth  doing  at  the  present  moment. 

I  think,  on  the  whole,  one  is  quite  justified  in  regarding  Melanesia  as  a  field  that 

ought  to  be  studied  immediately.    Of  late  years  one  so  constantly  bears  people 

•ay,  "  Why  don*t  you  send  an  expedition  to  this  place  or  that  place ;  the  people  are 

an  dying  off?  "   If  we  did  that,  we  should  have  to  send  expeditions  over  the  whole 

world,  and  it  is  impossible  to  do  that.    I  am  interested  in  Melanesia,  and  one  can 

only  work  in  the  comer  one  knows  about  or  is  most  interested  in.    I  may  say  that 

of  course  I  have  considered  very  carefully  the  personnel  of  an  expedition  of  this 

sort|  but  that  is  a  matter  for  future  discussion.    Captain  Wilson-Barker  has  already 
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met  Dr.  Seligmann*8  difficulty  of  the  depth  of  the  steamer,  m  a  motor  launch 
could  go  anywhere.  Mr.  Ray  spoke  about  the  difficulty  of  the  language.  Well, 
he  states  that  some  missiouaries  only  imperfectly  know  the  languages,  and  he 
says  they  are  not  improving  in  this  direction.  Well,  what  are  we  going  to 
wait  for  ?  How  are  we  going  to  know  these  languages  ?  I  am  quite  certain  if  we 
wait  till  we  know  more  about  the  laDguages  we  shall  never  do  anything  at  all. 
As  to  accuracy,  accuracy  depends  upon  the  investigator  and  the  spirit  of  the 
investigator.  Tou  can  get  accurate  information  from  very  imperfect  material  if 
you  go  the  right  way  to  work.  I  am  aware  of  these  difficulties,  but  the  job  has 
to  be  done,  and  the  difficulties  do  not  lessen  by  time ;  it  will  become  more  and 
more  difficult,  and  the  sooner  we  do  it  the  easier  it  will  be. 

Mr.  Thomas  spoke  about  the  collections ;  their  destination  must  depend  upon 
the  source  from  which  the  money  comes.  If  there  are  collectors  of  all  nationalities, 
as  I  hope  there  will  be,  each  man  who  works  a  particular  area  will  necessarily 
require  specimens  for  his  country ;  and  I  think  the  way  out  of  the  difficulty  would 
be  that  the  expedition  has  the  first  claim  on  all  the  specimens,  and  when  the 
expedition  is  finished  with  them,  the  second  set  of  specimens  might  go  to  the 
countries  of  the  investigators.  That  seems  to  me  to  be  the  only  practical  way. 
With  regard  to  what  Captain  Wilson-Barker  said  on  the  question  of  oceanology 
and  meteorology,  the  expedition  would  welcome  any  one  who  would  come  and 
do  scientific  work,  only  it  could  not  undertake  to  do  much  surveying  work,  as 
men's  lives  and  healths  are  at  stake,  and  the  work  of  the  vessel  must  necessarily 
depend  upon  the  exigencies  of  the  individuals  connected  with  the  expedition.  But 
apart  from  that,  such  an  expedition  as  the  one  proposed  would  be  only  too  pleased 
to  advance  any  science  that  it  possibly  could.  Of  course,  as  Major  Darwin  said, 
there  are  always  difficulties,  and  the  difficulties  will  naturally  increase  with  time. 
I  think  I  have  gone  into  most  of  the  suggestions  that  have  been  made.  Personally, 
I  feel  convinced  that  it  is  a  necessary  thing  to  do,  and  I  also  feel  convinced  that 
it  should  be  done  immediately. 

The  Ghaibm AN :  I  think  Dr.  Haddon  may  rest  satisfied  that  he  has  carried 
the  meeting  entirely  with  him  in  considering  that  he  has  amply  justified  his 
plea  for  an  expedition  to  Melanesia.  Apart  from  the  question  of  anthropology, 
I  understand  there  may  be  uncharted  islands  in  that  part  of  the  world  which  will 
give  the  expedition  at  once  a  geographical  interest ;  but  geology,  botany,  and  even, 
as  Captain  Wilson-Barker  has  suggested,  meteorology  and  oceanography,  are  all 
surely  more  or  less  within  the  scope  of  an  expedition  of  this  character.  Whilst  we 
all  of  us  wish  him  all  success  in  his  scheme,  I  think  at  present  we  can  do  no 
more  than  thank  him  for  giving  us  a  very  interesting  paper  and  raising  a  useful 
discussion. 


The  following  letter  has  been  addressed  to  Dr.  Haddon  by  the  Prendent,  Sir 
Gheorge  Taubman  Goldie  : — 

'<  Boyal  Geographical  Society,  1,  Savile  Bow,  W. 
"Deab  Db.  Haddon, 

"I  have  brought  to  the  notice  of  the  Council  of  the  R.Q.S.  your 
proposal  to  lead  an  expedition  to  Melanesia,  put  forward  by  you  in  your  recent 
address  to  our  Research  Department,  and  I  am  desired  to  say  that  they  fully 
recognize  the  immediate  importance  of  the  work  which  you  are  willing  to  under- 
take, as  well  as  your  undoubted  and  exceptional  qualifications  to  assume  charge  of 
such  an  expedition. 
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*'The  ftlnds  of  the  Society  do  not  at  present  admit  of  their  giving  financial 
MiistaDoe,  nor  indeed  have  jou  snggested  that  they  should  do  so,  but  you  have 
the  warmest  wishes  of  the  Society  for  your  success  in  obtaining  the  necessary  funds. 

"  Tours  sincerely, 

"(Signed)     G.  T.  Goldie. 
"June  11, 1906." 


NOTES  TO  ACCOMPANY  LIEUT.-COLONEL  HAUNSELL'S  MAP 

OF  EASTERN  TURKEY  IN  ASIA.* 

Ih  Oriental  oonntries  there  are  many  obviouB  difficulties  in  the  way  of 
detailed  or  accurate  Burveys,  and  maps  have  therefore  io  be  compiled 
from  reoonnaissance  work  and  less  perfect  data  than  in  countries  whose 
Governments  themselves  undertake  the  surveys.  A  great  deal  can  be 
done  by  fixing  positions  with  a  6-inch  sextant  and  half-chronometer 
watoh,  which  can  be  utilized  to  check  the  ordinary  reconnaissance  done 
by  oompass  and  time  distance. 

In  the  western  portion  of  Turkey  in  Asia  many  of  the  large  towns 

have  been   fixed   sufficiently  aoourately   by   previous    travellers  and 

lurveys,  and  further  observations  tend  to  show  their  positions  are  very 

olosely  correct.     Sivas,  Erzingan,  Eharput,   Malatia,  Karahissar,  and 

Tokat  are  instances  of  this ;  further  positions  were  fixed  in  relation  to 

theee,  and  reoonnaissance  work  undertaken  through  the  lesser-known 

parts  of  the  country.     In  the  Sivas  district  and  in  the  Taurus  ranges 

much  work  was  done  by  Sir  Charles  Wilson  and  the  military  officers 

Under  him  in  1881,  and  this  has  been  utilized.     The  Black  sea  coast 

diBtriots  are  very  mountainous  and  intricate  for  survey  work.     The 

^oinal  coast-line  can  be  obtained  from  the  Admiralty  charts,  and  inland 

9ka  far  as  the  coast  ranges — some  40  or  50  miles — work  has  been  obtained 

firom  mining  engineers  and  others  engaged  in  the  construction  of  new 

^oads  inland.     The  intricate  country  of  the  Dersim,  in  the  bend  of  the 

Euphrates  below  Erzingan,  has  been  filled  in  from  surveys  by  the  late 

Sir  Herbert  Stewart,  with  some  recent  additions. 

The  Russian  survey,  5  versts  to  an  inch,  of  the   Trans- Caucasus 

!!Provinoe  has  been  utilized  for  all  the  frontier  districts  about  Erzerum, 

.Alashgird,  and  Bayazid,  which  were  surveyed  during  the  occupation 

Wkt  the  close  of  the  1878  war.     For  the  country  round  Lake  Van,  the 

principle  of  fixing  points  by  latitude  and  azimuth  was  utilized  as  far 

«a  possible,  the  prominent  peak  of  Ararat,  already  fixed  on  the  Bussian 

survey,  and  lying  nearly  north  of  Van,  being  found  most  useful.     A 

1)880  line  for  a  triangulation  was  roughly  measured  by  the  same  means. 

The  latitude  of  Van  Consulate  was  observed  and  its  position  fixed  by 

an  azimuth  to  Ararat,  this  forming  one  end  of  the  base.     The  summit  of 


Map,  p.  208. 
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the  Fir  Beshid  Dagh,  some  40  miles  to  the  north,  was   fixed  in   a 
similar  manner,  and  formed  the  other  end  of  the  base. 

Many  prominent  peaks  could  be  fixed  from  this  base — the  great  cone 
of  Sipan  Dagh  north  of  the  lake,  Varak  Dagh  over  Van  town,  and 
several  points  in  the  high  ranges  south  of  the  lake,  and  even  the 
Maratokh  Dagh,  far  away  beyond  Bitlis,  also,  such  is  the  extraordinary 
clearness  of  the  air  on  this  elevated  plateau. 

By  using  a  large  prismatic  compass,  an  approximate  triangnlation  was 
thus  begun  and  systematically  extended,  principally  south-westwards 
to  Diarbekr,  which  town  was  ultimately  fixed,  and  also  southwards  into 
Hekkiari,  the  Bohtan  district,  and  the  wild  country  round  the  headwaters 
of  the  Great  Zab.  The  sextant  and  chronometer  was  also  utilized  to  fix 
positions,  in  support  of  the  triangnlation,  Van  being  treated  as  a  fixed 
point. 

To  fill  in  the  detail  of  the  country  between  the  points  thus  fixed,  a 
network  of  reconnaissance  surveys  was  undertaken  and  the  blanks  gradu- 
ally filled  up.  The  country  round  the  basin  of  the  upper  waters  of 
the  Great  Zab,  the  Nestorian  Christian  country,  and  the  valley  of  the 
Bohtan,  all  mountainous  districts  in  which  scarcely  any  survey  /work 
had  been  done  since  Layard's  time,  have  now  been  filled  in  to  a  great 
extent,  although  gaps  still  exist. 

Much  new  work  has  also  been  done  in  the  country  between  Diarbekr 
and  Bitlis,  and  it  is  curious  that  this  open  country  between  the  foot  of 
the  hills  and  the  Tigris  has  been  hitherto  so  imperfectly  mapped. 

The  upper  and  middle  courses  of  the  Batman  river,  the  largest 
tributary  of  the  Tigris,  sometimes  containing  as  much  water  as  the 
parent  stream  itself,  have  now  been  traced,  and  the  three  streams  which 
rise  in  the  mountains  of  Sassun  and  combine  to  form  the  Batman  have 
been  defined. 

Probably  the  difficulty  hitherto  experienced  in  tracing  the  course  of 
these  streams  lies  in  the  fact  that  before  entering  the  Tigris  plain  they 
have  to  force  their  way  through  an  extremely  narrow  deep  rift  in  a  lime- 
stone plateau ;  the  junction  of  two  of  the  more  important  streams  takes 
place  here,  and  the  rivers,  although  containing  a  great  volume  of  water, 
are  almost  lost  to  view  as  they  traverse  the  plateau,  and  it  is  not  until 
the  very  edge  of  the  rift  is  reached  that  it  can  be  discerned  at  alL  All 
this  country  north-east  of  Diarbekr  would  well  repay  detailed  study, 
and  it  has  many  ancient  inscriptions  and  remains  awaiting  examination. 

The  rocky  districts  of  the  Tor  Abdin,  near  Mardin,  as  well  as  much 
of  the  Hekkiari  country  on  the  other  bank  of  the  Tigris,  is  from  recon- 
naissances by  Sir  Herbert  Ghermside. 

The  country  round  Kharput  and  Lake  G^uljik,  as  well  as  the  gpreat 
gorges  of  the  Euphrates  below  Kharput,  are  from  Mr.  Ellsworth 
Huntingdon's  surveys. 

The  country  along  the  Turko-Persian  frontier  is  taken  from  the 
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detailed  snrveja  made  by  a  joint  commifision  many  years  ago,  which 
extended  oyer  a  strip  of  country  along  the  supposed  frontier,  but 
never  actoally  delimitated  it.  All  the  country  along  the  lesser  Zab 
in  its  middle  and  lower  portions  is  new,  and  is  the  result  of  several 
reocmnaissances  and  a  raft  journey  down  the  river.  Some  positions 
were  fixed  here  also  by  sextant  and  chronometer  lent  by  the  Society. 
More  recent  work  in  the  Kurdish  hills  and  Tigris  plain,  by  Captain 
Hark  Sykes,  has  also  been  included. 

The  expanse  of  desert  round  Baghdad,  with  its  ancient  remains  and 
traces  of  the  many  canals  which  formerly  fertilized  the  country,  is 
from  the  surveys  made  at  the  close  of  Chesney's  expedition  to  that 
part  of  the  country,  and  which  still  very  accurately  represent  the 
ground. 

F.  K.  M. 

THE  SURVEY  OF  INDIA.* 

A  ORXAT  deal  that  is  contained  in  the  Survey  of  India   report  for 
1903-4  might  almost  be  called  ancient  history,  so  long  has  this  report 
been  delayed  in  publication.     It  is  chiefly  interesting  when  read  by 
the  light  of  subsequent  recommendations  made  by  the  special  com- 
mittee which  was  convened  to  inquire  into  questions  of  Survey  ad- 
ministration, and  which  has  proposed  certain  radical  reforms.     That 
committee  concerned  itself  mainly  with  the  question  of  maintaining 
an  accurate  and  up-to-date  topographical  map  of  India  and  of  the 
Indian  border,  and  in  relegating  cadastral  or  fiscal  surveys  to  local 
centres  of  civil  administration.     It  is  therefore  interesting  to  observe, 
from  the  map  illustrating  the  progress  of  imperial  surveys,  that  there 
is  really  very  little  of  the  Indian  peninsula  left  to  map  topographically, 
that   little  beicg  a   section  of   Raj  pu tana   desert.     The  province  of 
lladras  also  exhibits  certain  blanks,  but  this  is  because  the  completed 
Ifadras  surveys  are  not  reckoned  as  imperial.     The  future  rSle  of  the 
Indian  Survey  (apart  from  the  scientific  work  of  the  department)  will 
be  that  of  constant  revision  and  improvement  in  existing  topographical 
mapping,  ample  provision  having  been  made  for  the  extension  on  larger 
Scales  of  the  existing  geographical  mapping  of  trans-frontier  regions. 

The  total  outturn  of  detail  survey  for  the  year  under  review  amounts 
^o  58,464  square  miles,  including  24,100  square  miles  of  geographical 
surreys,  under  which  latter  heading  are  included  6000  square  miles  of  the 
Aden  mission  under  Colonel  Wahab  ;  35,000  square  miles  of  the  Seistan 
mission  under  Sir  H.  MacMahon;  and  18,000  square  miles  of  Tibet 
"between  British  territory  and  Lhasa.  Another  40,000  square  miles 
I,  however,  added  by  Major  Byder  on  his  return  journey  from  Lhasa 


*  *  General  Beport  of  the  Surrey  of  India,  190a-4.'    Serial  No.  9.    ProfeBsional 
Papersy  Barve/  of  India.    Beport  on  United  States  Surveys. 
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to  India  vtd  Shigatse  and  Oartok.     This  is  an  addition  to  our  geogra- 
phical knowledge  of  whioh  ^Oolonel  Gore,  b.e.  (late  Surveyor-Qeneral), 
may  well  b3  proud.     Beyond   the   ordinary  details  of   satisfaotory 
progress  in  the  topographical,  forest,  and  oadastral  branches  of  the 
department,  together  with  an  account  of  the  work  of  the  map*producing 
offices,  this  report  is  notable  for  two  or  three  unusually  interesting 
chapters.      We  have,  firstly,  a  record  by  Captain  Tandy,  R.E.  (the 
only  one  published,  as  far  as  we  know),  of  the  strenuous  work  of  the 
Aden  party,  dealing  with  a  part  of  Southern  Arabia  on  the  borderland 
between  Turkish  and  British  domination,  which  illustrates,  not  only 
a  geographical  region  which  is  absolutely  new  to  anything  like  scien- 
tific survey,  but  incidentally  shows  what  may  be  expected  from  Turkey 
in  negotiating  boundary  questions  if  British  claims  are  not  properly 
backed  up  by  force.    Then  there  is  the  narrative  report  of  Major 
Byder,  r.e.,  on  his  Tibetan  surveys  and  explorations,  covering  another 
large  area  of  country  which  has  hitherto  been  known  to  us  only  from 
the  resdarches  of  Indian  native  explorers,  of  whose  work,  by  the  way, 
Major  Byder  speaks  very  highly.     Next  we  find  another  new  and  most 
important  geographical  record  in  the  only  topographical  map  of  Nepal 
that  has  ever  been  published,  showing  the  conformation  of  the  moun- 
tains in  a  wide  section  of  the  Himalayan  system.     This  is  the  work  of 
Captain  Wood,  b.e.,  who  claims  the  proud  distinction  of  being  the  first 
English  surveyor  who  has  been  permitted   to   take  observations  in 
Nepal.     It  is  a  most  valuable  document,  for  it  sets  at  rest  the  disputes 
which  have  arisen  about  the  position  of  Mount  Everest,  proving  that 
peak  to  be  far  reoioved  from  others  which  have  been  confused  with  it, 
and  placing  them  all  in  their  true  relative  positions.     It  also  indicates 
that  the  great  snowy  range  of  tbe  Central  Himalaya  (sometimes  mis- 
takenly called  the  Indian  watershed)  possesses  no  continuity  through 
the  width  of  Nepal  from  west  to  east.    The  group  of  mountains  of 
which  Everest  forms  the  centre,  and  the  contiguous  group  dominated 
by  the  peiks  known  as  Gaurisankar,  at  any  rate,  form  no  part  of  it. 
The  position  of  certain  passes  leading  into  Tibet  north  of  Elatmandu 
can  now  be  loc:ited  with  a  fair  approximation  to  exactness,  even  if  we 
do  not  know  much  more  of  those  leading  from  India  to  Katmandu  than 
we  knew  before.     A  series  of  admirable  profiles  of  the  Nepalese  hill 
ranges  adds  greatly  to  the  interest  of  this  report.     Finally,  we  have,  in 
addition  to  the  detailed  account  of  the  scientific  work  of  the  depart- 
ment and  the  progress  made  in  principal  triangulation  (which  is  at 
present  restricted  to  the  Sal  ween  series  in  Burma)  in  astronomioal, 
pendulum,  tidal,  levelling,  and  magnetic  investigations,  a  most  admir- 
able note  by  Lieut.-Colonel  Burrard,  r.e.,  f.r.s.,  on  the  value  of  the 
scientific  branches  of  survey  operations.     If  any  apologia  for  the  State 
maintenance  of    such   branches  of  the  department   were  neoessary, 
Colonel  Burrard's  treatise  (which  is  also  issued  in  independent  form) 
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would  Borelj  set  at  rest  the  oriticisms  of  the  most  strentious  financial 
redaotionist.   The  clearness  and  directness  of  Colonel  Bnrrard's  remarks 
appeal  to  the  unscientific  as  well  as  to  the  scientific  reader.   The  booklet 
deaerTos  a  far  wider  circulation  than  is  to  be  found  in  the  official  ring 
of  Indian  public  opinion*    In  it  we  have  the  trae  relationship  between 
the  scientific  and  the  practical  in  survey  matters  clearly  defined.   They 
are  absolutely  inter-dependent.     Practical  work  must  have  a  scientific 
basis ;  scientific  work  is  useless  except  in  relation  to  practical  results. 
Greodetic  measurements  of  the  highest  class  are  as  necessary  for  topo- 
graphical purposes  as  for  mathematical  deductions  dealing  with  the 
dimensions  and  figure  of  the  Earth.    "  Areas  "  and  not  "  arcs,"  we  are 
reminded,  are  the  best  basis  for  such  deductions.    This  is  perhaps  not 
altogether  new,  bat  it  is  a  most  valuable  reminder  at  the  present  time. 
The  bearing  of  astronomical  observation  on  Earth-measurement,  and  of 
ioYOstigations  into  the  variations  in  the  force  of  gravity;  the  value 
of  accurate  levelling  and  the  errors  induced  by  the  neglect  of  it ;  the 
importance  of  registering  tidal  fluctuations   and  the  phenomena  of 
Earth  magnetism,  are  all  impressed  upon  us  in  plain  and  untechnical 
li^giBAg®  such  as  '*he  who  runs  may  read."     Incidentally  we  learn 
aomething  of  the  relative  value  of  the   triangulations  of  different 
oountriesy'.and  it  is  satisfactory  to  note  that,  judged  by  the  standard  of 
precision  in  relation  to  length,  the  triangulation  of  England  is  only 
sorpassed  in  accuracy  by  that  of  Bussia  and  India.    The  triangulations 
of  Prance  and  Prussia  figure  lowest  on  the  list,  and  may  be  regarded 
18  level  with  those  of  South  Africa  and  the  United  States.     This  will 
be  a  surprise  to  those  who  have  looked  to  the  latest  methods  and 
modem  improvements  as  sure  indications  of  superior  results.   Probable 
errors  induced  by  various  factors  (notably  refraction)  in  determining 
altitudes  may  also  alter  some  of  our  accepted  theories  on  the  relative 
Heights  of  mountains.     It  is  probable,  for  instance,  that  Mount  Everest 
is  higher  by  140  feet  than  the  height  (29,000  feet)  at  present  assigned 
to  it,  and  that  we  shall  eventually  find  that  Kanchinjanga,  and  not  K^ 
(Godwin  Austen),  holds  second  place  in  the  world's  altitudes. 

These  are  matters  which  will  not  particularly  affect  the  world's 
geography,  but  the  displacement  on  the  Earth's  surface  of  many  points 
tapposed  to  be  unalterably  fixed,  due  to  the  deformation  of  the  Earth's 
figure,  may  have  a  very  practical  issue  when  the  surveys  of  adjoining 
countries  and  the  boundaries  between  them  are  co-ordinated.  Much 
scientific  work,  however,  remains  to  be  done  both  in  India  and  else- 
where before  it  is  worth  while  to  formulate  final  corrections. 

In  a  separate  volume  to  the  Indian  Survey  Beport  ^e  have  a  report 
by  Colonel  Waterhouse  on  the  United  States  Surveys.  It  is  a  useful 
oompilation,  dealing  chiefly  with  methods  and  instruments  which  are 
well  worth  study,  bat  not  adding  greiitly  to  our  previous  information 
eonoeming  the  actual  surveys  in  existence  in  North  America,  or  their 
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objects.  Many  a  nflefal  bint  migbt  be  taken  from  Amerioan  methods. 
For  instanoe,  we  learn  that  under  those  most  diffioult  of  all  oonditionSy 
where  principal  triangulation  has  to  be  extended  throngh  forest-ooyered 
country,  a  system  of  *'  double  "  towers  has  been  devised  by  oar  ingenious 
cousins,  from  the  summits  of  which  observations  can  be  taken  without 
involving  the  enormous  expense  of  line  clearing.  These  towers  are 
built  of  **  sawed  timber/'  and  so  expert  are  the  Amerioan  linesmen  at 
erecting  them  that  it  took  only  seven  men  to  erect  seventy  of  saoh 
towers  (they  are  removable,  and  can  be  utilized  at  frequent  points)  in 
less  than  seven  months.  The  towers  averaged  42  feet  in  height.  It 
is  in  matters  affecting  economy  of  laboar  that  the  Americans  can  give 
points  to  the  surveyors  of  most  countries ;  in  all  the  familiar  applica- 
tions of  the  best-known  instruments  for  base  measurement,  for  observing, 
or  for  map-making,  they  adopt  the  methods  usually  recognized  as  most 
efficient  in  India.  It  is  rather  significant  that  the  art  of  phototopo- 
graphy  occupies  but  little  space  in  the  report,  whilst,  on  the  other 

hand,  the  use  of  the  plane-table  appears  to  be  extending. 

T.  H.  H 


RECENT  RESEARCH  ON  LAKE  CHAD. 

The  more  or  less  effectiye  occupatioa  of  the  shores  of  Lake  Chad  by  the  three 
Powers  whose  spheres  touch  its  waters,  has  resulted  in  important  additions  to 
our  knowledge  of  its  geographical  features,  some  of  which  have  already  been 
alluded  to  in  the  Journal.  The  work  of  the  sunreyors  employed  by  Colonel 
Destenave^  after  the  arriyal  of  the  French  on  the  southern  and  eastern  shores 
of  the  lake,  gave  the  first  approximately  correct  idea  of  its  present  extent  and 
general  configuration,  which  subsequent  more  minute  surveys  have  not  seriously 
modified.  But  the  lake  possesses  so  singular  a  character  in  many  respects,  and  the 
question  of  its  recent  history  presents  so  interesting  a  problem,  that  the  fresh 
observations  which  have  been  for  some  time  accumulating  are  only  to  be  welcomed 
by  geographers,  while  they  still  leave  room  for  further  study  before  all  the 
uncertainties  connected  with  the  past  and  present  character  of  the  lake  can  be 
considered  as  done  away  with.  On  some  points  of  detail  the  statements  of 
different  observers  are  not  quite  easy  to  reconcile. 

Of  the  many  officers,  especially  French,  whose  work  has  contributed  to  the 
general  result,  none  perhaps  possesses  a  more  intimate  knowledge  of  the  lake 
than  Lieut.  Audoin,  who  presented  his  observations  in  a  generalized  form  in  La 
Oeographie  for  November  last.  This  naval  officer,  who  had  already  done  much 
good  survey  work  among  the  labyrinth  of  islands  and  channels  of  the  eastern  side, 
besides  effecting  a  complete  circumnavigation  of  the  lake,  was  named  as  one  of 
the  chief  coadjutors  of  Captain  Tilho,  when,  on  the  conclusion  of  the  work  of  the 
Anglo-French  boundary  commission  under  Colonel  Elliot  and  Commandant  Moll, 
he  was  charged  with  the  execution  of  a  complete  survey.  Captain  Tilho  has 
given  an  account  of  his  work  in  the  March  number  of  La  Oeographie  for  the 
present  year,  which  contains  an  elaborate  large-scale  map  of  the  lake,  embodying 
the  results  of  all  the  surveys  accomplished  up  to  date.  The  Germans,  whose 
territoiy  touches  Lake  Chad  only  in  the  south-west  comer,  have  naturally  had 
fewer  opportunities  for  study  of  the  lake  as  a  whole;  but  a  useful  r^unUot  the 
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history  of  its  investigatioD,  from  the  time  of  Denham  onwards,  has  heen  coq- 
tribated  to  the  Mitteilungen  aus  den  DeutscJien  Schutzgebicten  (1905,  part  4)  by 
Lieat.  Marquardeeo,  a  member  of  the  Gbrman  section  of  the  commission  for  the 
■uryey  of  the  boundary  between  the  Kamerun  and  Northern  Nigeria.  This  writer, 
by  combiniDg  his  own  observations  with  those  of  his  predecessors,  presents  an 
iDstructiTe  view  of  the  general  character  of  the  lake,  though,  as  his  personal 
acquaintance  with  it  seems  limited  to  the  western  and  south-western  shores,  some 
of  his  generalizations,  based  in  part  on  earlier  work,  may  need  modification.  The 
painstaking  suryey  of  the  Alexander-Cbsling  expedition  has  already  been  put 
before  readers  of  the  Journal,  so  far  as  its  results  are  available,  and  it,  too,  is  an 
important  help  to  a  knowledge  of  the  present  hydrographioal  conditions. 

One  of  the  elementary  questions  to  be  solved  is  that  of  the  actual  limits  of  the 
lake  proper,  both  at  low  and  high  water,  but  this  is  complicated  by  the  apparently 
rapid  changes  to  which  it  is  at  present  subject,  both  from  season  to  season  and 
from  year  to  year.  The  view  held  by  Lenfant  and  others,  that  it  is  rapidly  drying 
up,  is  shared  by  Lieut.  Audoin,  while  Captain  Tilho  also  believes  that  great 
changes  have  taken  place  since  Nachtigal's  time.  That  these  are  still  in  progress 
teems  shown  by  the  fact  that  Lieut.  Alexander  found  au  almost  impassable  barrier 
of  vegetation  stretching  across  the  open  water  shown  on  the  earlier  French  maps 
as  running  down  the  west  side.  It  is  unlikely  that  this  barrier  can  exist  only 
at  low  water,  and  Captain  Tilho  found  a  distinct  tendency  for  the  northern  and 
south-eastern  basins  to  become  separated  by  the  progressive  formation  of  sand- 
banks and  the  growth  of  vegetation  on  them.  It  is  possible  that  too  much  trust 
may  be  placed  on  early  maps  as  indications  of  the  state  of  things  during  the 
middle  and  end  of  last  century,  for  even  Nachtigal's  acquaintance  with  the  lake 
was  insafficient  to  enable  him  to  show  its  limits  with  more  than  an  extremely 
rough  approximation,  while  he  recognized  that  a  large  part  of  its  area  was  taken 
up  by  the  islands  of  the  Budduma,  and  that  at  low  water  but  a  small  part  of  the 
whole  was  covered.  In  any  case,  there  seems  no  doubt  that  any  extension  of  the 
hanks  and  islands  causes  a  net  diminution  of  the  water  area,  and  not  a  mere 
displacement  from  east  to  west,  as  has  sometimes  been  thought  possible,  for  it 
ii  certain  that  the  western  shore-line,  which  is  the  best-marked  of  the  whole,  has 
Dot  shifted  west  as  a  result  of  growth  of  land  on  the  east. 

With  regard  to  the  supposed  difficulty  of  fixing  the  precise  boundary-line 
between  lake  and  land,  Lieut.  Marquardsen  says  that  it  has  been  exaggerated, 
as  the  normal  high-water  lino  is  well  marked  by  a  belt  of  vegetation,  and  even  in 
^  seasons  only  the  outer  fringe  of  this  is  killed  by  the  drought.  The  apparent 
difficulty  occurs  chiefly,  not  at  the  period  of  high  water,  which  is  some  time  after 
the  bulk  of  the  rains  is  over,  but  during  the  rains  themselves,  when  all  the 
^iepreesed  portions  of  the  surrounding  country  are  tilled  with  rain-water,  which  has 
feally  nothmg  to  do  with  the  lake.  This  would  explain  the  ease  with  which  an 
Q^aggerated  notion  of  the  extent  of  the  latter  may  have  been  formed  by  the  earlier 
Explorers.  Still,  the  evidence  of  a  net  diminution  in  the  past  few  years  seems  in- 
controvertible. Lieut.  Audoin,  who  gives  au  excellent  description  of  the  archipelago 
of  islands  on  the  east  side,  and  the  varying  nature  of  these  as  one  progresses 
farther  from  the  permanent  shore,  says  that  islands  not  long  ago  distinct  have  now 
cooleooed,  and  that  the  different  names  borne  by  parts  of  the  same  island  are 
saryiTftls  from  a  former  state  of  things.  The  regular  arrangement  of  the  islands 
and  intervening  channels  in  lines  at  right  angles  to  the  direction  of  the  north- 
eiaterly  winds  proves  the  former  to  be  of  the  uature  of  dunes,  which  have 
encroached  upon  the  lake.  This  character  is,  indeed,  taken  by  Lieut.  Marquardsen 
•i  a  proof  that  the  eastern  portion  of  the  lake  occupies  what  was  once  part  of  the 
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desert,  but  he  does  Dot  seem  to  allow  sufficiently  for  the  rapid  advance  of  the 
dunes  in  the  direction  of  the  wind,  which  would  enable  them  to  invade  the  old 
lake-floor  during  dry  years  and  in  the  dry  season. 

Lieut.  Audoin  makes  an  attempt  to  elucidate  by  mathematical  calculations  the 
existing  hydrographical  conditions.  His  figures  are  based  on  obseryations  extending 
over  some  time,  but  the  hypothetical  element  seems  too  large  to  justify  very  fall 
eonfidence  in  the  results.  In  a  mean  year  he  calculates  the  gross  amount  of  water- 
supply  to  the  lake  as  15,768,000,000  cubic  metres,  which,  on  the  assumption  that 
the  total  area  is  17,000  square  kilometres  (the  other  writers  place  it  -at  20,000  or 
more),  would  cause  a  rise  of  level  (were  none  lost  by  evaporation  or  infiltration)  of 
1*40  metre.  About  half  of  the  supply  only  is  received  during  the  period  of  the 
rise,  within  which  same  period  the  loss  is  calculated  to  bring  about  a  vertical  fall  of 
0*15  metre,  so  that  the  net  rise  while  the  waters  continue  to  mount  is  placed  at 
only  0*55  metre.  The  net  loss  during  the  rest  of  the  year  is  placed  at  0*70  metre, 
so  that  the  conclusion  arrived  at  is  that  on  the  whole  year  there  is  at  present  a  net 
loss  of  0*15  metre.  Lieut.  Audoin  says  that  these  suppositions  are  borne  out  by 
observations  and  by  the  statements  of  natives,  but  still  more  extended  researches 
are  certainly  necessary  (as  he  himself  allows)  before  the  conclusions  can  be  regarded 
as  definitely  established. 

In  any  case,  it  is  impossible  to  decide,  from  existing  data,  whether  the  apparent 
desiccation  is  continuously  progressive  or  whether  we  have  to  do  merely  with 
periodical  fluctuations.  That  the  latter  may  be  the  case  is  the  conclusion  drawn 
by  Captain  Tilho  from  the  statement  of  a  native  chief,  who  showed  Captain 
Uardellet  various  lagoons  then  full  of  water,  but  which  his  father,  when  a  boy,  had 
seen  dry.  "  All  these  lands,"  he  said,  *'  were  then  Kanem  ;  afterwards  Allah  sent 
great  rains,  the  waters  rose,  and  Kanem  retreated  far  to  the  north." 

Lieut.  Audoin  regards  the  drying  up  of  the  Bahr-el-6hazal  as  pos^bly  a 
consequence  of  that  of  the  lake  as  a  whole.  He  thinks,  however,  that  even  when 
it  existed  it  may  have  been  nothing  more,  at  least  in  its  western  part,  than  a  series 
of  lagoons  similar  to  those  on  the  Kanem  shore,  and  that  the  motion  of  the  water 
was  merely  a  surface  current  varying  with  the  direction  of  the  wind,  such  as  may 
be  observed  in  many  of  the  channels  of  the  lake.  Captain  Tilho  does  not  venture  a 
theory  as  to  the  character  of  the  Bbar-el-Grhazal,  though  believing,  with  Nachtigal, 
that  the  lake  water  may  be  drained  away  long  distances  by  underground  .channels. 

Among  the  many  interesting  points  discussed  is  that  of  the  colour  and  compo- 
sition of  the  lake  wat«r.  While  Lieut.  Marquardsen  (judging,  it  seems,  from  his 
experience  in  the  south)  says  that  it  is  fresh,  Captain  Tilho  maintains  that  this  is 
by  no  means  the  case  except  near  the  mouths  of  the  two  principal  rivers.  At 
a  distance  from  these,  e.g,  in  the  stagnant  lagoons  of  the  archipelagoes,  it  is  some- 
times Eo  charged  with  salts  that  even  cattle  refuse  to  drink  it.  However,  by  digging 
a  pit  near  the  borders  of  the  lagoons,  potable  though  slightly  brackish  water  may 
be  obtained.  In  the  case  of  other  swamps  in  this  region,  it  is  often  found  that  the 
water  in  the  centre  is  the  most  saturated  with  salts,  which,  on  the  drying  up  of 
the  swamps,  are  deposited  in  the  order  of  their  crystallization,  those  rich  in  chloride 
of  sodium  occupying  the  periphery,  while  a  deposit  of  natron  will  be  found  in  the 
centre.  In  portions  of  the  lake  a  regular  gradation  of  colour  from  within  outwards 
may  be  noticed,  passing  from  grey  through  yellow  to  bright  green  and  blue.  Full 
information  is  given  on  the  regime  of  the  winds  in  the  basin  of  the  lake,  the 
variations  of  the  seasons,  and  the  like.  The  changes  of  level,  which  have  been 
thought  to  partake  of  the  nature  of  a  tide,  are  brought  about  simply  by  the  agency 
of  the  winds,  their  periodicity  being  due  either  to  the  diurnal  change  in  the  direction 
of  the  wind  (noticeable  during  the  prevalence  of  the  north-east  winds)  or  to  ita 
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''^Halion  in  intensity.     Where  the  shore  is  flat  the  amount  of  fluctuation  may 

*^^  as  much  as  10  to  15  centimetres  (4  to  6  inches),  and  the  water  may  encroach 

coiisiderably  on  the  land.    Besides  the  hydrographical  observations  some  excellent 

B^ir?ey  w<Nrk  on  the  lake-shores  has  been  carried  out,  and  the  methods  are  described 

in  detail  by  the  several  writers,  but  into  these  limits  of  space  forbid  us  to  enter. 


EARTHQUAKE  ORIGINS. 

Okb  of  the  most  suggestive  contributions  which  have  been  made  to  the  under* 
ffandiDg  of  earthquakes  has  come  from  an  unexpected  quarter.      In  a  series  of 
<iticles,  published  in  Prof.  Gerland's  Beitrage  zur  Oeophyaik,*  Major  £.  G.  Harboe, 
of  Copenhagen,  has  developed  a  new  and  almost  revolutionary  notion  of  earthquake 
ongixiB,     Without  going  back  to  the  very  earliest  seismology,  it  may  be  said  that 
when  an  earthquake  was  first  recognized  as  due  to  wave  motion,  propagated  out- 
wards from  an  origin,  this  origin  was  regarded  as  restricted  in  size,  comparable  to 
*  point,  and  called  a  centrum,  or  centre.    From  this  was  derived  the  term  epicentre, 
^    Word  which  is  still  used  to  define  the  surface  immediately  over  the  focus  or 
^^^gin  of  an  earthquake ;  and  though  its  inventor,  Bobert  Mallet,  showed  that  the 
^^Sin  of  the  Neapolitan  earthquake  of  1857  was  a  fissure,  and  the  epicentre, 
^^OQeequently,  an  area  of  some  size,  yet  the  idea  that  both  focus  and  epicentre 
^^  Sreat  earthquakes  are  small,  in  comparison  with  the  area  over  which  the  shock 
^^    felt,  remained.    This  idea  was  supported  by  the  fact  that  there  was  always 
^    o«ntral  area  of  maximum  violence,  the  pleistoseismic  area,  and  from  this  out* 
the  violence  gradually  diminished  in  every  direction,  so  that  the  isoseismals, 
lines  of  equal  violence,  formed  a  fairly  regular  series  of  ovals.    In  no  case  was 
actual  course  of  an  isoseismal  free  from  irregularity,  but  as  it  was  found  that 
^Ke  violence  of  the  shock  depended  to  a  great  extent  on  local  variations  in  the 
^configuration  of  the  ground,  and  to  a  greater  degree  on  the  nature  of  the  under- 
lying rock  or  subsoil,  we  had  come  to  look  on  the  diminishing  violence  of  the 
^hock  as  due  to  the  dissipation  of  its  energy  as  the  disturbance  spread  out  over  a 
^^ontinuoufely  increasing  area. 

There  has,  however,  always  been  one  great  difficulty  in  the  application  of  this 
interpretation,  in  the  impossibility  of  getting  any  sort  of  agreement  between  the 
course  of  the  isoseismal  and  coseismal  lines,  the  latter  being  lines  of  simultaneous 
arrival  of  the  shock.  Exact  agreement  is  not  to  be  looked  for,  both  being  more  or 
less  influenced  by  the  nature  of  the  rock  through  which  the  earthquake  travels, 
but  an  approximate  coincidence  there  should  be  if  the  disturbance  travels  outwards 
from  a  central  origin.  Seismologists  have  cut  this  Gordian  knot  by  rejecting  as 
bod  all  those  time  records  which  do  not  fit  in  with  the  accepted  explanation,  and 
there  was  justification  in  this,  for  it  has  been  found  that  little  dependence  can  be 
placed  on  most  of  the  supposed  times  of  arrival,  since  records  from  one  and  the  same 
place  usually  vary  by  many  minutes ;  yet  it  went  against  the  grain  to  reject,  as 
worthless,  obeervations  which  bore  every  appearance  of  having  been  made  with  care, 
just  because  they  did  not  fit  in  with  preconceived  notions,  and  Major  Harboe's  inter- 
pretation, if  accepted,  relieves  us  from  this  necessity. 

Basing  his  conclubions  on  a  study  of  those  great  earthquakes  of  which  fairly 
complete  accounts  have  been  published,  and  using  the  times  at  which  they  are 
said  to  have  reached  dififerent  places,  he  has  come  to  the  conclusion  that  the 
dimensions  of  the  seismic  area  and  of  the  focus  do  not  differ  very  largely,  and  that 

^  Vol.  4, 1901,  pp.  406-420 ;  5,  1902,  pp.  206-238 ;  6,  1903,  pp.  309-348 ;  7,  1905, 
pp.  379-410. 
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the  latter  consists  of  a  set  of  fissures,  along  which  the  disturbance  either  originated 
simultaneously  or  spread  with  great  rapidity,  and  from  which  the  wave  motion 
was  propagated  outwards.  In  this  way  he  explains  the  very  divergent  estimates 
of  the  rate  of  propagation  of  earthquaJLes,  for  it  is  evident  that  if  two  places  are 
both  situated  on  one  of  the  lines  of  origin,  the  difference  in  time  between  them 
gives  the  rate  at  which  the  disturbance  has  spread  along  the  origin ;  if  they  are 
both  on  a  straight  line  at  right  angles  to  this,  the  difference  gives  the  rate  at 
which  the  wave  motion  is  propagated,  and  in  every  other  case  we  have  a  combina- 
tion of  the  two.  The  rate  at  which  the  disturbance  spreads  along  the  ori^  appears 
to  be  subject  to  great  variation,  and  is  usually  high,  but  the  rate  of  propagation  of 
the  wave  motion  seems  to  be  much  the  same  in  every  case,  and  is  estimated  at 
about  five-twelfths  of  a  kilometre,  or  about  one-quarter  of  a  mile,  per  second. 

One  of  the  greatest  difficulties  in  the  way  of  accepting  this  explanation  has 
been  the  apparently  conclusive  results  of  the  *  seismic  triangulation '  near  Tokio, 
from  which  Prof.  Imamura  obtained,  in  1902,  a  mean  rate  of  propagation  of  3*18 
1:  0*05  km.  per  second.  In  his  last  published  paper  Major  Harboe  deals  with  this, 
noticiog  that  only  eight  earthquakes  in  all  are  utilized,  of  which  four  gave  usable 
seismograms  at  all  four  stations,  three  at  only  three  stations,  and  one  at  but  two. 
For  two  of  these  detailed  records  have  been  published  of  the  times  at  which 
they  reached  the  meteorological  stations  of  Japan,  and  it  is  shown  that  these 
times  cannot  be  made  to  fit  in  with  the  rate  and  direction  of  propagation  deduced 
from  the  triangulation.  Interpreted  on  Major  Harboe's  lines,  it  appears  that  in 
each  case  a  branch  of  the  origin  passed  through  the  triaogle  of  stations  near  Tokio^ 
so  that  the  times  at  which  the  disturbance  affected  each  of  the  stations  do  not 
refer  to  a  single  system  of  wave  motion,  travelling  across  the  field  of  observation, 
but  to  two  distinct  sets  of  wayes,  spreading  outwards  from  a  common  origin ;  on 
this  interpretation  the  records  from  the  meteorological  obiervatories  fall  into  line, 
and  the  discrepancies  between  the  observed  and  calculated  times  are  minimised. 

We  cannot  say  that  Major  Harboe  has  proved  his  thesis,  but  it  must  be  con- 
fessed that  he  has  impugned  the  title  of  the  current  explanation  to  general  accept- 
ance. The  old  theory  must  be  put  on  its  defence,  and  the  decision  between  the 
two  be  left  to  future  investigators  of  coming  earthquakes,  for  the  investigations  of 
the  past  have  been  carried  on  so  exclusively  in  the  light  of  a  single  hypothesis 
that  many  facts  must  necessarily  have  been  overlooked,  which  will  stand  out  pro- 
minently in  the  light  of  the  new  interpretation. 

R.D.  0. 
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AFRICA. 

The  Problem  of  Soutu  Africa. 
•  The  Africander  Land.'    By  Archibald  B.  ColquhouD.    London :  John  Murray. 

1906.    Pp.  XV.,  438.     WithMapi, 

It  is  hardly  possible  to  review  this  interesting  book  as  a  geographical  work.  It 
is,  in  fact,  a  treatise  on  the  unsolved  political  problem  of  South  Africa,  in  which 
the  author  bases  his  statement  of  the  manifold  difficulties  of  the  case,  together 
with  his  suggested  solutions  of  them,  upon  the  personal  observations  for  which  he 
has  had  peculiar  opportunities.  He  challenges  geographical  criticism  at  the  out- 
set, however,  by  his  desire  to  apply  the  term  "  Africander  "  alike  to  the  British  and 
Dutch  inhabitants,  instead  of  to  the  latter  only,  and  to  coin  the  name  *'  Africander- 
land  "  for  the  territory  of  a  "  South  African  nation."     The  book  has  a  further 
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geographical  claim  in  the  preBenco  of  certain  simple,  but  satififactory,  coloured 
maps,  of  a  character  met  with  too  infrequently  in  works  of  this  kind.  They 
inolude  even  a  physical  map,  the  introduction  of  which,  though  it  may  have  little 
direct  connection  with  the  actual  words  of  the  text,  must  always  be  laudable.  The 
preeenoe  of  this  map  especially,  out  of  the  series,  points  to  the  group  of  geographers 
to  whom  the  book  will  be  of  chief  interest,  namely,  those  who  have  already  an 
intimate  knowledge  of  South  Africa.  For  these  the  maps  will  serye  to  keep  their 
prarious  knowledge  clear  in  their  minds  while  they  graft  upon  it  the  peculiar 
eocmomio  and  administratiye  difficulties  which  are  so  clearly  set  forth  in  the  text. 
Mr.  Golquhoun's  historical  facts,  his  remarks  on  the  ethnographical  distinction 
between  South  African  races,  both  white  and  coloured,  are  adduced,  one  might 
almoBt  say,  incidentally,  as  things  familiar  to  his  reader.  If  they  are  so,  then  the 
reader  wiU  appreciate  a  statement  of  arguments  which,  while  not  seeking  to  be 
impartial,  is  studiously  moderate. 

AMERICA. 

Central  Plains  op  the  United  States. 
'  Preliminary  Report  on  the  Geology  and  Undergroun<l  Water  Resouroea  of  the  Central 

Great  Plains.'   (U.S.  Geol.  Surrey,  Profosaional  Paper,  No.  32.)    By  N.  H.  Darton. 

Washington:  1905. 

The  report  covers  an  area  of  about  half  a  million  square  miles,  comprising  the 
greater  part  of  South  Dakota,  Nebraska,  and  Kansas,  with  the  eastern  portions 
of  Colorado  and  Wyoming.  It  is  a  region  in  which  the  present  water-supply  is 
insufficient  even  for  domestic  purposes,  and  hence  the  great  interest  and  import- 
ance of  the  question  of  the  underground  resources.  The  great  central  plain  of 
North  America,  having  been  subject  to  no  folding  movements,  presents  a  general 
tabular  surface,  traversed  by  broad  shallow  rivers  flowing  from  the  Rocky 
mountains,  and  cut  up  by  the  uarrower,  deeper  valleys  of  the  lateral  drainage. 
The  sorface  of  the  area  under  consideration  is  mainly  covered  by  the  late  Tertiary 
deposits  of  Miocene  and  Pliocene  ago,  laid  down  in  thin  but  extensive  beds  of  sands 
and  clays  on  the  relatively  smooth  foundation  of  the  older  rocks.  These  consist  of 
an  almost  regular  succession  of  the  earlier  sedimentary  strata  right  down  to  Middle 
Cambriao,  sandstone  of  that  age,  underlying  nearly  the  whole  area  of  the  central 
plains.  Various  layers  of  porous  rock  alternate  with  sheets  of  impermeable  shales 
or  limestones,  and  are  therefore  in  a  favourable  position  to  contain  water.  Tilted 
in  the  west  by  the  great  uplift  which  raised  the  Rockies,  these  older  sandstones 
outcrop  along  the  mountain  slopes,  and  are  covered  with  a  thick  mantle  of  younger 
deposits  in  the  central  plains,  so  that  the  water  contained  in  them  is  here  subject 
to  great  pressure,  and  a  good  artesian  flow  may  be  obtained.  The  Dakota 
(Cretaceous)  sandstone,  for  instance,  which  is  the  most  important  of  the  water- 
bearing formations,  has  its  intake  zone  at  an  altitude  of  from  4000  to  6000  feet, 
while  the  region  of  outflow  is  only  1000  feet  above  sea-level.  The  surface  pressure 
of  its  waters  in  Sonth  Dakota  is  over  175  lbs.  to  the  square  inch. 

The  basal  sandstone  of  Cambrian  age  certainly  contains  water,  which  has  been 
reached  by  deep  wells  in  the  lower  Missouri  valley,  but  in  the  central  region  it 
lies  too  deep  for  investigation.  The  Ordovician  rocks  are  chiefly  limestone,  and 
therefore  not  likely  to  contun  water,  and,  dipping  steeply,  they  are  soon  carried 
beyond  reach  from  the  surface,  and  the  same  is  true  of  the  Carboniferous  forma- 
tioiip.  The  Jurassic  sandstone  of  Wyoming  contains  water  of  some  importance, 
which  is  tapped  by  several  wells,  but  the  Dakota  water-horizon  is  the  most  widely 
spread  and  most  useful  in  the  region  of  the  Great  Plains.  The  thickness  of  this 
stratum  varies  from  150  to  800  feet,  resting  on  Red  beds  and  Carboniferous  lime- 
stones and  shaleSy  and  overlain  by  a  great  mass  of  clays  and  shales.    Its  outcrop 
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is  along  the  uplifts  of  the  Black  hills,  Bighorns  and  Rocky  moaniun  Front  ranges, 
and  in  the  Arkansas  valley  in  South  Colorado,  where  it  receives  great  Tolames  of 
water  hoth  from  the  rainfall  and  the  insinking  from  the  streams.  In  parts  of 
Dakota  the  supply  has  heen  largely  utilised  (chiefly  for  irrigation)  hy  meana 
of  artesian  wells  of  a  varying  depth  from  500  to  1000  feet,  but  in  the  centre  and 
west  of  the  state  there  are  wide  areas  still  untapped,  and  the  pressure  is  so  great 
that  flows  can  be  obtained  in  all  but  the  very  highest  land  or  in  the  south-east 
comer,  where  the  head  is  lost  by  the  sandstone  reaching  the  surface.  In  North 
and  Central  Nebraska,  and  Wyoming,  on  the  other  hand,  the  mantle  of  Tertiary 
deposits  is  so  thick  that  the  Dakota  water-horizon  is  too  deeply  buried  to  have 
any  economic  value.  In  Nebraska,  indeed,  the  underground  geology  is  not  well 
known.  But  in  Kansas,  again,  this  water-supply  is  not  far  below  the  surface,  and 
has  been  utilized  to  some  extent ;  while  in  East  Colorado  an  uplift  east  of  the 
Rocky  mountains  brings  it  within  easy  reach  of  the  well-driller  in  the  Arkansas 
▼alley,  where  there  is  an  excellent  flow. 

Mr.  Darton*s  report  furnishes  the  fullest  details  both  of  the  general  geology  and 
of  the  number  and  condition  of  all  the  existing  wells  in  the  region  surveyed,  and  is 
finely  illustrated  with  photographs  and  sections.  It  is  accompanied  by  two  maps 
on  the  scale  of  20  miles  to  an  inch,  one  showing  the  geology  and  the  other  the 
distribution  of  the  underground  water,  the  depth  of  the  Dakota  sandstone  below 
the  surface,  the  regions  of  artesian  flows,  and  other  detuls.  Both  maps  are 
contoured. 

POLAR  REGIONS. 

HiSTOBY  OF  SpITSBERQEN. 

'No  Man's  Land:  A  History  of  Spitsbergen  from  its  Disoovery  in  1596  to  the 
Beginning  of  the  Scientific  Exploration  of  the  Country.'  By  Sir  Martin  Conway. 
Cambridge  :  Uaiyersity  Press.    1906. 

This  IS  a  work  of  solid  value,  embodying  a  large  amount  of  research  among 
printed  and  unpublished  documents,  and  much  of  the  information  presented  would 
not  be  met  with  in  literature  that  is  readily  accessible.  During  his  study  of  the 
early  history  of  Spitsbergen,  undertaken  originally  in  oonnection  with  his  own 
explorations,  but  since  continued  from  the  intrinsic  interest  of  the  subject,  Sir 
Martin  Conway  has  been  able  to  throw  new  light  on  many  obscure  points,  but 
as  he  hss  already  discussed  the  chief  of  these  in  the  Journal  at  various  times,  it 
is  unnecessary  to  speak  of  them  at  length  here.  The  value  of  the  book  to  students 
consists  in  the  large  body  of  information  brought  together  within  convenient 
compass,  and  the  connected  story  of  some  of  the  most  romantic  episodes  in  the 
history  of  geographical  discovery,  which  it  supplies.  Apart  from  the  work  of 
pioneers  like  Barentsz  and  Hudson,  it  deals  fuUy  with  the  early  whaling  enterprise 
of  English,  Dutch,  and  other  nations,  and  the  strenuous  rivaliy  to  which  it  led — 
a  subject  which  can  vie  for  interest  with  many  narratives  of  fiction. 

Among  the  many  questions  connected  with  the  gradual  increase  of  geographical 
knowledge  of  the  group,  the  author's  verdict  on  the  controversial  subject  of  the 
discovery  of  the  islands  in  the  extreme  east,  known  to  the  Swedes  as  Kong  Karls 
Laifd,  deserves  special  mention.  Sir  Martin  Conway  allows,  with  Prof.  Nathorst, 
that  the  supposition  of  the  discovery  of  this  group  from  the  south  in  1617,  under 
Edge's  auspices,  is  untenable,  but  he  does  not  therefore  abandon  the  claim  that 
the  Wiche's  Land  of  Purchas  really  represents  Eong  Earls  Land.  The  English 
work  of  that  year  was  evidently  devoted  chiefly  to  the  route  up  Wijbe  Jans  water, 
near  the  head  of  which  the  high  latitude  spoken  of  (or  something  near  it)  must 
really  have  been  attained.    There  seems  no  question  that  North-East  Land  was 
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sighted  (ftDd  oamed  after  Sir  Thomas  Smith)  from  some  point  of  vantage  in  this 
directioDy  and,  as  Sir  Martin  Conway  points  out,  the  nearest  island  of  the  Kong  Karl 
Land  group  oould  almost  equally  well  have  been  seen  on  a  clear  day.  The  theory 
that  Edge  island  had  been  discovered  by  Joris  Carolus  in  1614  may  not  be  so  Ireadily 
accepted,  but  this  question  is  discussed  elsewhere  in  the  present  number  of  the 

A  particularly  valuable  feature  is  the  extensive  bibliography — quite  the  most 
complete  that  has  yet  been  brought  together.  The  confused  nomenclature  of 
the  Spitsbergen  coasts  has  received  careful  consideration,  and  the  identification 
of  the  old  names  with  actual  features  is  thoroughly  satis£actory.  It  may  be 
noted  that  Sir  Martin  Conway  rejects,  and  apparently  with  justice,  the  idea  that 
the  Sir  Thomas  Smith's  inlet  of  Fotherby  and  the  English  was  Uinlopen  strait, 
it  being  really  identical  with  Wijde  bay.  The  reproductions  of  early  maps,  many 
of  which  have  already  appeared  in  the  Journal^  are  a  great  help  in  tracing  the 
hbtory  of  Spitsbergen  cartography,  while  the  copy  of  the  Admiralty  chArt  (with 
modifications  as  regards  nomenclature)  supplies  a  much-needed  guide  to  the 
modem  knowledge  of  the  group,  the  representations  of  which,  in  generally  ac- 
cessible maps,  are  as  a  rule  most  inadequate.  Many  of  the  quaint  cuts  in  the 
eirlier  narratives  are  also  reproduced. 

HISTORICAL  GEOGRAPHY. 

Early  English  Travel  in  the  East. 

*The  Journal  of  John  Jourdain,  1608-1617.'    Edited  by  William  Poster,  b.a. 

Cambridge :  Printed  for  the  Haklnyt  Society. 

It  is  meet  and  right  that  the  Society  bearing  the  honoured  name  of  Hakluy  t 

ftboald  bring  the  Journal  of  John  Jourdain, ''  smothered  and  buried  in  dark  silence,*' 

to  light  and  preserve  his  memorable  exploits  "from  the  greedy  and  devouring 

Jaws  of  oblivion.'^    In  the  spring  of  1608,  the  year  that  the  English  made  their 

Qrst  permanent  settlement  in  America,  John  Jourdain,  a  merchant  of  the  then 

j)ort  of  Lyme  Regi?,  in  Dorsetshire,  sailed  for  the  East  in  the  Ascension,  one  of  the 

'^wo  ships  that  were  sent  by  the  East  India  Company  in  quest  of  trade  in  the  East. 

TThe  expedition  is  known  as  the  company's  fourth  voyage.     After  nine  years* 

'^randering,  and  having  bad  bis  full  share  of  the  hardships  and  hazards  incident  to 

'^he  life  of  a  traveller,  be  returned  to  England.     He  kept  a  careful  journal,  and 

^rom  it  we  receive  impressions,  not  only  of  lands  then  unknown,  but  also  of  the 

'perils  which  beset  his  path,  and  of  the  courage  and  dignity  of  his  character.    The 

^>riginal  diary  has  not  come  to  light.     The  manuscript  used  for  the  purpose  of 

'^his  volume  is  a  contemporary  copy. 

On  July  14,  1608,  the  company's  two  ships,  Union  and  Ascension,  came  to  an 

mnchor  in  Table  bay.    Here  the  ships  stayed  two  months  to  make  '*  the  pinnance 

Ingger  (for  which  they  had  brought  out  the  materials)  and  higher  than  in  her  first 

l>filke  for  the  better  passenge  the  Cape  and  more  servisable  for  busynes."    Time 

liiiDg  heavy  on  their  hands,  for  Jourdain  writes,  **  Haveing  little  buysines,  for 

Teoreation  my  selfe  with  other  of  the  raarchannts  would  take  our  walke  to  the  topp 

cf  the  hill  called  the  Table,  which  before  wee  retourned  found  it  to  bee  a  weery- 

some  journey."    He  considered  the  Cape  "  to  be  very  healthful  and  commodious 

for  all  that  trade  the  East  Indyes,"  and  foresaw  that  the  soil  was  sufficiently  rich  to 

invite  colonisation.    ''  As  alsoe  if  it  were  manured,  I  am  of  opinion  that  it  would 

beare  any  thinge  that  should  bee  sowen  or  planted  on  it,  as  for  all  kinde  of  graine, 

wheate,  barlye,  etc.,  besides  all  kinde  of  fruite,  as  orenges,  lemons,  limes,  and  grapes." 

After  the  ships  had  remained  for  more  than  five  months  in  Table  bay,  the 

pinnance  was  completed  and  launched,  receiving  the  name  of  the  Gooil  Hope.    On 
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tbe  evening  of  September  19,  the  fleet  sailed  from  Saldania  road,  and  the  next 
night  "  there  blewe  soe  much  winde  with  an  over  growne  sea/'  that  the  Aicamon 
"  lost  companie  of  the  Union  and  pinnance.**  The  Union  they  never  saw  again. 
The  ^cension  proceeded  np  the  East  Coast,  touched  at  the  Comoro  islands  and 
Pemha,  and  after  *'  finding  the  winde  variable  as  before "  and  tacking  **  too  and 
agidn  divers  times,**  on  January  19, ''  aboute  nine  in  the  mominge  we  desoryed  high 
land.  At  three  in  the  aftemoone  wee  sawe  other  ilands,  which  wee  made  to  bee  four 
Hands."  They  were  the  Seychelles,  and  now  for  the  first  time  we  have  published 
the  interesting  account  of  them  given  by  Jourdain  in  his  journal.  He  sums  up  his 
impressions  as  follows :  *'  It  is  a  very  good  and  refreshing  place  for  wood,  water, 
ooker-nutts,  fish,  and  fowle,  without  any  feare  or  danger,  except  the  allagartes,  for 
you  cannot  disceme  that  ever  any  people  had  bene  there  before  us." 

Od  February  1  the  Ascension  again  set  sail,  and  on  the  night  of  April  7,  "  about 
ten  wee  anchored  in  18  fathome  water  within  two  leagues  of  Aden  Castell.**  The 
Ascension  was  the  first  British  ship,  as  Mr.  Foster  informs  us,  ^'to  visit  a  place 
that  was  destined  to  become  an  important  outpost  of  the  British  Indian  Empire.** 
Owing  to  sundry  disputes  having  arisen  between  Alexander  Sbarpey,  the  com- 
mander, and  the  governor,  a  Greek  renegade,  the  Ascension  proceeded  to  Mocha, 
and  Jourdain,  accompanied  by  two  companions  and  two  European  renegades  who 
acted  as  interpreters^  set  forth  out  of  Aden  towards  Sana.  The  journey  is  mainly 
interesting  on  account  of  it  being  the  first  ever  made  by  Englishmen  in  the  interior 
of  Yemen.  The  route  from  Mocha  to  Sana  is  now  comparatively  familiar  ground. 
The  editor  makes  no  mention  of  Cruttenden^s  '  Narrative  of  a  Journey  from  Mokhi 
to  Sana,'  made  in  1836.  It  is  interesting  to  compare  Jourdain's  account  of  Sana 
with  Cruttenden*s  narrative,  written  two  centuries  later.  Jourdain  writes,  *'It  is 
a  very  firtill  dttie  for  all  provision  of  victuall  and  fruite,  and  reasonable  cheape. 
A  wholesome  and  pleasant  place  to  dwell  in,  and  a  temperate  aire,  neither  too  hott 
nor  too  cold ;  but  upon  the  waye  in  the  mornings  it  is  as  cold  as  in  England.** 
Cruttenden  states :  "  The  climate  of  San^4  is  too  dry  to  be  healthy ;  there  is  rarely 
any  dew  at  night,  and  the  wind  produces  a  feverish  feeling  in  the  hands  and 
feet. . . .  The  thermometer  during  our  stay  reached  75^  at  the  highest,  and  55^  at 
its  lowest  point  between  July  26  and  August  20." 

From  Sana  Jourdain  and  his  companions  travelled  to  Mocha,  and  set  sail  for 
India  on  July  26.  A  month  later,  when  they  were  sailing  across  the  Gulf  of  Cam- 
bay  for  Sorat,  the  Ascension  struck  on  a  sandbank  and  was  lost.  The  next  night 
"we  were  all  embarked  in  the  two  boats,  vizt.  in  the  longe  boate  62  penaon, 
besides  store  of  luggage,  and  in  the  skiffe  13  persons,**  and  they,  fortunately, 
making  the  mouth  of  the  Ambika  river,  landed  at  Gandeve,  28  miles  south-east 
of  Surat.  "  The  Governor  welcomed  us  in  the  best  manner,  entreatinge  us  to  rest 
our  selves  while  they  made  ready  such  victualls  as  was  to  bee  had,  which  was  rice 
with  butter  and  fruite,  for  the  Gh>vernor  is  an  Abramane  [Brahman],  whoe  doth 
never  eate  of  any  live  thinke,  and  therefore  he  prayed  us  to  pardon  him,  that  it 
was  against  his  lawe.** 

There  is  nothing  more  striking  in  the  early  travels  of  Englishmen  in  India  than 
the  marvellous  kindness  with  which  they  were  treated  by  the  natives.  From 
Surat  Jourdain  proceeded  to  Agra,  where  the  Mogul  court  was  at  the  time,  and 
had  an  interview  with  the  Emperor  Jehangir.  **  Wee  gave  the  Kinge  a  peece  oi 
gould  of  our  Kingei  quoyne,  which  he  looked  earnestlie  upon  and  putt  it  in  his 
pockett."  On  July  28, 1611,  Jourdain  and  Sharpeigh  left  Agra  and  returned  by 
way  of  Ahmedabad  to  the  coast.  In  the  middle  of  October,  Jourdain,  disguised  as 
a  native  and  accompanied  by  a  native  broker,  slipped  through  the  Portuguese 
guards,  made  his  way  to  the  beach,  and  was  taken  on  board  the  Peppercorn,    The 
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ptrt  of  Jourdain's  Yoyages  and  adventures  lay  among  the  East  India  islands. 

But  the  sand  has  run  out    It  appears  to  us  that  the  plan  of  Mr.  Foster's  work  and 

Iha  mumer  in  which  he  has  carried  it  out  entitle  him  to  praise  of  an  exceptional 

kind.     The  introduction  gives  a  clear  summary  of  the  events  recorded  in  the 

joQinaL    The  notes  are  the  results  of  time  and  attention  hestowed  on  the  different 

•ab|eets,  treated  by  one  who  has  an  absorbing  interest  in  the  subjects  themselves. 

BsDce  tiieir  value.    They  are  not  manufactured  for  the  occasion,  but  come  from 

a  fiill  mind. 

G.  W.  FOBBKST. 


THE  HONTHLT  RECORD, 
ixniopi. 

taB0  Alpina  Tanu. — For  several  years  past  Prof.   Garwood  has  devoted  a 
pirt  of  each  summer  to  the  detailed  examination  of  a  group  of  Alpine  tarns, 
oocaning  in  the  Canton  Ticino,  with  a  view  to  elucidatiog  their  special  character 
tad  mode  of  origin.    A  particular  interest  attaches  to  these  tarns,  inasmuch  as 
they  include,  besides  some  oorrie-lakes  and  others  due  to  the  damming  of  valleys 
by  loose  materials,  a  group  of  lakes  recognized  by  Prof.  Bonney  as  undoubtedly 
ooeapying  true  rock-basins,  and  possibly  due  to  excavation  by  ice.    A  careful 
■tody  of  them  was  thus  of  great  importance  in  connection  with  the  vexed  question 
of  the  amount  of  erosive  work  capable  of  being  effected  by  ice.    A  point  which 
tlio  called  for  investigation  was  the  fact  that,  besides  these  lakes  in  the  Airolo 
district,  others  further  west,  such  as  the  Engstlensee  and  the  Trubsee,  likewise 
ky  along  the  outcrop  of  certain  Mesozoic  limestones.    The  work  of  sounding  the 
likes  was  rendered  difficult  by  the  altitude  at  which  they  lie,  and  the  absence  of 
boats  from  most  of  them ;  but  this  was  got  over  by  the  construction  of  a  sounding- 
naehine  capable  of  being  used  from  the  banks,  while,  as  it  was  self-registering 
both  in  regard  to  the  position  and  depth  of  the  soundings,  the  results  were  likely 
to  be  far  more  accurate  than  those  obtained  in  the  ordinary  way  with  boats. 
^nf»  Garwood  gives  a  detailed  description  of  the  lakes,  and  the  conclusions  to 
be  drawn  from  his  examination  of  them,  in  the  Quarterly  Journal  of  the  Geo- 
logical Society  (vol.  62,  part  2,  May  23,  1906),  his   paper  beiog  accompanied 
by  topographical  and  contoured  maps,  and  by  excellent  reproductions  of  photo- 
giiphs.    The  most  important  of  the  lakes  are  thoee  of  the  Val  Piora,  the  largest 
of  which  is  Lago  Ritom,  but  those  examined  include  several  groups  near  the  Val 
I^rantina;  the  St.  Gotthard  lakes;  and  the  Lago  d*Elio,  just  within  the  Italian 
frontier.     Prof.  Garwood  divides  the  whole  into  four  groups,  under  two  main 
headings,  viz.  (1)  those  entirely  or  partly  dammed  by  loose  material,  and  (2)  true 
rock-hasins.    Some  of  the  first  category  may  be  in  part  rock-bound,  but  the  main 
interest  centres  in  those  of  the  second  category,  where  this  character  is  definitely 
setablished.    The  chief  lakes  of  the  Val  Piora,  which  fall  under  this  heading,  are 
shown  to  lie  along  the  junction  of  soluble  Calcareous  rocks  with  gneiss  or  schists, 
and  the  axes  of  greatest  depth  coincide  very  closely  with  these  lines  of  junction. 
There  is  nothing  to  indicate  that  ice  took  any  real  part  in   the  formation  of 
the  lakes,  but  everything  points  to  solution  having  been  the  operative  agency. 
There  are,  however,  four  rock-basins,  forming  group  2  of  this  category,  which 
are  more  difficult  to  explain.    Like  the  rest,  they  lie  along  the  junction  of  two 
different  rock-types,  and,  though  probably  due  to  differential  weathering,  their 
occurrence  in  their  present  position  seems  to  have  been  determined  by  structural 
lines  of  weakness.    But  even  if  ice  played  its  part,  its  action  was  apparently  not 
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of  the  Daiure  of  digging,  but  of  the  removal  of  less  renstanty  poBsibly  xii<Nr< 
weathered,  material.  The  general  conclusion  is  that  the  lakes  of  the  Gantoii 
Ticino  so  far  examined,  with  the  possible  exception  of  the  rock-pools  of  thi 
St.  Gotthard  hospice,  do  not  seem  to  be  due  to  ice-erosion  in  ^e  geneiallj 
understood  sense. 

The  Snowfall  of  March  23, 1906,  in  Central  Europe.— Like  the  winters  foi 
some  ten  years  past,  that  of  1905-1906  was  marked  by  the  smallness  of  the  snow&li 
in  the  whole  of  Central  Europe,  and  the  great  £bJ1  which  occurred  on  the  thieehol<i 
of  the  present  spring  was  on  this  account  the  more  remarkable.  From  statement! 
by  Dr.  R.  Hennig  (of  the  Naturwissens,  Wbchenschri/t)  and  Dr.  A.  Swarorskj 
(Vienna),  the  following  particulars  respecting  it  may  be  cited.  The  magnitude  ol 
the  bad  weather  consisted  less  in  its  intensity  than  in  the  abnormal  area  (for  the 
season  of  the  year)  over  which  it  extended,  and  this  feature  constitutes  an  essentia] 
part  of  its  specifically  geographical  character.  From  East  Germany,  North-Wesl 
Hungary,  and  the  Adriatic  on  one  side,  and  from  Denmark  and  Great  Britdn  co 
another,  the  snowfall  reached  as  far  as  the  south  of  France  and  Spain.  The  in* 
tensity  was  also  unusual  in  many  places.  Even  from  Spain  came  reports  of  a 
fall  of  over  3  feet  in  depth,  as  also  reports  to  the  same  effect,  but  more  trust- 
worthy, from  the  Rhine  country,  Thuringia,  and  South  Glermany.  In  ThuringEa 
the  snowfall  was  accompanied  by  storms ;  and  in  the  Rhine  territory,  more  par- 
ticularly the  Eifel,  there  was  in  addition  a  temperature  as  low  as  12*2®  Fahr. 
In  the  Sonth-Eastern  Alps,  moreover,  according  to  the  records  of  the  Hydro- 
graphical  Central  Bureau  in  Vienna,  it  snowed  uninterruptedly  on  the  22nd  and 
23rd,  the  snowfall  being  here  and  there  attended  by  violent  storms.  Here,  too^ 
the  new  snow  accumulations,  especially  in  South  Tyrol,  Carinthia,  and  KraiDj 
reached  depths  of  from  2^  to  3|  feet ;  while  in  Klagenfart  and  at  several  other 
places  a  fine  sand,  shading  from  yellow-brown  to  blood-red,  was  mingled  with  the 
snow  layers.  Occasion  for  this  abnormal  meteorological  occurrence  was  afforded  by 
the  peculiar  character  of  the  situation,  and  the  shifting  of  the  atmospheric  presaore. 
While  an  extended  maximum  rested  over  North- West  Europe  from  the  20th 
onward,  a  sharply  pronounced  minimum  of  atmospheric  pressure  proceeded  from 
the  Gulf  of  Genoa  over  the  plain  of  Lombardy  (where  it  occurred  early  on  March 
23)  northwards  across  the  Alps,  where,  on  the  morning  of  the  24th,  it  rested  with 
its  centre  somewhat  above  Berlin.  This  line  of  advance,  the'  well-known  '*  Zog- 
strasse  Vb  "  of  von  Bebber,  is  always  associated  with  severe  bad  weather — ^in  winter, 
snow-storms ;  in  summer,  cloud  bursts  and  inundations.  The  normal  course  of  this 
portentous  "Zugstrasse"  proceeds  from  Lombardy  or  the  Adriatic  by  way  of 
Vienna  and  the  G^rmano-Russian  frontier  to  the  neighbourhood  of  St.  Petersburg. 
This  time  its  more  westerly  route  involved  in  bad  weather  West  Germany  and  even 
Western  Europe.  Under  the  analogous  weather-phase  of  March,  1894,  which  bow- 
ever  followed  a  normal  course,  Posen,  Silesia,  Moravia,  and  Lower  Austria  suffered 
especially,  and  lay  buried  for  days  under  snow-masses.  The  huge  snowfall  in 
Vienna  on  May  15  and  16, 1885,  must  also  be  referred  to  the  '^Zugstrasse  Vb." 
Vienna  and  the  adjoining  territories,  all  lay  on  the  eastern  edge,  or  quite  outside^ 
of  the  storm  during  the  great  snowfall  of  March  23. 

The  German  Coal  Trade. — ^A  paper  by  Dr.  Otto  Becker  in  the  Annual 
Report  (1905)  of  the  Frankfurt  Geographical  and  Statistical  Union  gives  a 
concise  summary  of  the  history  of  the  German  coal  trade.  Medissval  Ger- 
many*s  wealth  of  forest  is  witnessed  in  Vrtdank's  saying  (thirteenth  century), 
"Dem  rlchen  wait  es  lUtzel  schadet,  ob  sich  ein  mann  mit  holse  Iftdet"  (^the 
rich  forest  little  grudges  a  man  his  load  of  wood  **).  The  first  coal-mine  worked 
in  Germany  was  in  the  neighbourhood  of  Gachen.      There,  in  the  earlier  half 
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of  the  foarteenth  centary,  pit  coal  was  the  fuel  most  in  use.    Withal,  however, 
tie  ooorampiion  of  ooal   in  Germany  throughout  the   Middle  Ages  was  very 
limitod  and  confined  to  districts  of  surface  mining.     With  the  foundation  of 
meltlDg  works  in  the  sixteenth  and  seventeenth  centuries,  such  grew  to  be  the 
eoDsamption  of  wood  that  the  Landgraf  of  Hesse  forbad  their  further  eroction. 
A  forest  ordinance  of  the  Brunswick  Liineburg  lands  prohibited  the  use  of  charcoal. 
Of  like  purport  was  the  mandate  of  the  Duke  of  Brunswick  in  1586.    An  electoral 
ordinance  of  1654  recommends  the  coal-pit  on  the  Saar.    Till  the  beginning  of  the 
eighteenth  century  pit-coal  consumption  was  customary  only  in  the  industries. 
Iki  domestic  use  was  tabooed  as  prejudicial  to  health.    Inflammation  of  the  lungs 
end  pneumonia  in  Li^e  and  London  were  attributed  to  coal  consumption,  and 
flniths  dwelling  in  Zwickau  were  forbidden  the  use  of  coal.     House-stoves  and 
l|earths  were  all  constructed  for  wood  fires.     The  coal  trade,  moreover,  long  con- 
tinued shackled  by  arbitrary  restrictions.      The  Electorate  of  Saxony,  e.g.,  was 
forbidden  to  export  coal  (1743-1822),  while  the  provinces  Clevc,  Moers,  and  Mersk, 
Isj,  from  1766  to  1814,  under  interdict  of  the  import  of  coal.    Any  one  convicted 
of  implication  in  such  malpractice  not  only  forfeited  coals,  horses,  and  waggons,  but 
Vis  liable  to  imprisonment.    In  Prussia  the  Royal  Mining  Office  alono  prescribed 
tke  working  and  output  of  each  mine  and  the  selling  price  of  output.    Steam, 
^vever,  proved  mightier  than  the  will  of  princes.      Towards   the  end  of  the 
tigbteenth  century  the  Saarbriicken  Colliery  had  planted  branches  in  France, 
limine,  and  the  Palatinate;  coals  were  stored  in  three  places  in  Westphalia; 
^  ooal  magazines  arose  on  the  Mosel,  Rhine,  Zabn,  and  Main.    Then  followed 
'Betal  ndlsy  deep  mining,  steam-boilers,  and  steam-engines,  and  the  requisition  of 
*^  for  nulway  sleepers,  involviog  wholesale  consumption  of  coal.     As  one 
'■Attrition  of  the  growing  magnitude  of  the  coal  industry,  it  is  pointed  out  that, 
^»e(«as  on  January  1, 1879,  there  were  in  Prussia  88,649  steam-boilers  and  35,960 
''^•in-engines  (not  including  army  and  navy),  on  January  1,  1901,  there  were 
^f927  steam-boilers  and  99,296  steam-engines.    Of  all  the  goods  carried  by  rail 
*tt  the  empire,  coal  constituted,  in  1897,  35  per  cent.,  in  1903,  38  per  cent.    The 
^i<2]e  includes  a  tabular  view  of  Germany *s  different  coal  districts  and   their 
"•peotive  outputs  from  1881  to  1890,  and  every  year  since  down  to  and  including 
^^OO;  of  the  export  and  import  of  coal  and  coke  from  and  into  Germany  and  its 
'^^enl  regions;  and  a  comparison  of  the  coal-production  of  Germany  with  that 
^  til  other  coal-producing  land.o. 

ASIA. 

^Ihe  Dead  Saa  LeveLl. — Observations  of  the  fluctuations  of  the  level  of  the 

^^^■^d  sea  have  now  been  taken  for  several  years  by  Dr.  E.  W.  G.  Masterman, 

^bo  has  recorded  the  results  from  time  to  time  in  the  Quarterly  Statement  of  the 

^U^etine  Exploration  Fund.    The  last  report,  which  appears  in  the  number  for 

Joly,  1906,  records  an  unusual  rise,  following  on  a  rainy  season  of  exceptional 

intensity.     Up  to  the  date  of  the  latest  observation  (in  April  last)  37*95  inches  of 

^tiii  had  &llen,  and  the  level  had  risen  34  ioches  since  the  date  of  the  autumn 

^^'^^•©rfation.     The  figures  given  for  the  years  1901-1905  show  that  the  extent  of 

^^  file  is  not  always  proportional  to  the  rainfall,  for  whereas  a  rainfall  of  15*94 

^bes  was   followed  in  1901  by  a  rise  of  14*5  inches,  in  the  following  year  a 

*^i^l  of  20*04  inches  cansed  a  rise  of  only  6  inches — the  smallest  within  the  six 

T^ars  since  the  observations  were  commenced.     In  1905  a  rise  of  23  inches  had 

Allowed  on  a  rainfall  of  37*32  inches,  so  that  a  wet  cycle  would  seem  to  have 

^^^7  set  in.    A  thunderstorm,  accompanied  by  deluges  of  rain,  was  experienced 

on  the  oocaaion  of  the  recent  visit,  having,  it  is  said,  been  of  a  severity  unknown 
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before  at  Jericho  in  the  month  of  April.  Evidences  were  everywhere  yisible  ol 
the  violence  of  the  flood  that  traversed  the  wadies. 

The  Navigable  Waterways  of  India.— An  article  by  R.  B.  Buckley,  0.8^., 

in  the  Journal  of  the  Society  of  Arts  (vol.  44,  No.  2780)  summariEes  the  dati 
respecting  the  navigable  waterways  of  India.  Twelve  thousand  miles  of  irriga< 
tion  canals,  supplemented  by  30,000  miles  of  distributory  channels,  yearly  watei 
20,000,000  acres  of  crops.  Of  this  mileage,  constructed  during  the  last  sixty  years 
primarily  for  irrigation,  about  a  quarter  has  been  made  navigable.  In  Midnfl 
province  navigable  canals  radiate  seawards  from  the  head  works  at  Bezwada, 
traversing  the  flat  and  fully  cultivated  delta  of  the  Eistna.  A  like  system  ol 
canals  traverses  the  Grodavery  delta.  These  two  systems  are  connected  togethei 
by  a  navigable  channel,  and  both  with  the  Buckingham  canal.  The  Madras  coast 
is  thus  provided  with  a  continuous  canal  system  over  1000  miles  in  length,  con- 
necting the  GK>davery  and  Kistna  deltas  with  the  southern  districts.  AgtiD,  in 
Bengal,  Madras,  and  Lower  Burma  there  are,  not  counting  one  or  two  minor 
canals  in  Madras,  1225  miles  of  navigable  canals  not  used  for  irrigation.  In 
immediate  contact  with  tidal  creeks  and  rivers  communicating  with  the  Bay  of 
Bengal,  their  brackish  waters  are  unavailable  for  irrigation.  The  circular  and 
eastern  canal  connecting  Calcutta  and  Barrisal,  737  miles  long,  oonoBta  in  great 
part  of  improved  natural  tidal  channels.  The  Orissa  coast  canal  consists  of  a  tidal 
canal,  opened  for  traffic  in  1887,  which  connects  the  Hugli  with  the  Ruasdpora 
river,  and  of  a  continuation  which  connects  the  Russelpore  with  the  Matai  river. 
Inland  water-K;ommunication  has  thus  been  established  between  Calcutta  and  Orissa. 
The  rivers  emanating  from  the  Himalayas,  and  having,  therefore,  permanent 
snow-reserves  to  draw  upon  in  the  hot,  dry  weather,  are  most  available  for  naTiga- 
tion.  Those,  on  the  other  hand,  dependent  on  the  rainfall  of  the  snowleas  hUli 
and  plains  shrink  during  the  dry  season,  sometimes  to  exhaustion.  All,  however, 
rise  greatly  during  the  monsoon.  Carrying  in  the  flood  season  750,000  cubic 
feet  per  second,  the  Eistna  for  three  months  carries  only  100  cubic  feet.  The 
article  includes  an  account  of  the  shipping  capacities  and  actual  navigation  of  the 
rivers  of  India,  the  burden  of  traffic  borne  by  them,  the  respective  parts  played 
by  rail  and  river  in  the  carrying  trade,  the  relative  importance  to  India  of  the 
utilization  of  its  canals  for  irrigation  or  navigation,  or  both. 

ObmohefTs  Expedition  to  the  Tarbagatai,  Central  Asia.— The  substance 
of  a  letter  from  the  well-known  geologist,  Y.  A.  Obrucheff,  giving  some  aooonnt 
of  the  latter's  recent  expedition  to  Central  Asia  {Journal^  vol.  26,  p.  669X  was 
printed  in  the  second  number  of  Fetermanns  Mitteilungen  for  the  present  year, 
with  introductory  remarks  by  Dr.  Max  Friederichsen.  The  latter  points  out  the 
interest  of  the  region  examined  from  the  point  of  view  of  physical  geography,  as  It 
forms  the  border  between  the  later  arc  of  the  Altai  (according  to  Suess)  aod  the 
older  arc  which  has  its  centre  in  the  Baikal  region,  and  which  is  marked  by  dis- 
junctive dislocations  having  their  outcome  in  troughs  and  "horsts.**  ObnichafTs 
work  has  shown  that  the  region  explored  forms  the  extreme  member  of  this  system 
towards  the  north-west,  since,  although  folding  is  seen  to  a  considerable  extent,  it 
is  rather  fracture  that  has  been  effective  in  determining  existing  morphological 
features.  The  traveller,  who  was  accompanied  by  his  two  sons,  and  (at  the  out- 
set) by  two  other  students,  went  south  from  Chuguchak  and  explored  the  ooantry 
towards  the  Barlyk  range  and  Ebi  Nor  ;  afterwards  devoting  his  attention  to  the 
eastern  section  of  the  Tarbagatai  in  the  direction  of  Zaizan  Nor.  The  geological 
fomliations  included  marine  Devonian  and  Carboniferous,  the  latter  having  iha 
greatest  extension.  The  so-called  "  Hanhai "  strata,  a  typical  Central  Aaian  forma- 
tion, also  occurred,  and  yielded  fossils,  the  paucity  of  which  has  hitherto  caused 
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gnat  OQcertainty  as  to  their  age.  It  was  found  that  the  Tarbagatai  is  not  directly 

c^^ected  fdth  the  Saur  range,  as  has  been  supposed,  but  is  separated  by  a  deep 

cleft  (probably  a  rift-valley).    There  is,  therefore,  no  true  mountain  knot  at  this 

^pot    Traces  of  former  glaciation  were  met  with  in  the  Saur,  where  in  former  days 

Mch  of  the  soathera  valleys  must  have  been  occupied  by  a  glacier  6  to  9  miles 

'<>P9.   At  present  there  are  only  patches  of  neve,  or  small  saddle  glaciers,  high  up 

OD  the  mountain-sides.  Extensive  moraines  and  cirques  bear  witness  to  the  former 

^teni  of  the  glaciation,  which  must  have  been  still  greater  on  the  northern  side. 

^  the  Tarbagatai  it  was  probably  less.    The  traveller  said  that  another  summer's 

vork  woald  be  necessary  to  complete  the  examination  of  the  region. 

ATBIOA. 

XzploratioiL  of  the  Sahara. — Mr.  Hans  Yischer,  of  the  government  service 
of  l^orthem  Nigeria,  who  holds  the  Society 'b  Diploma  in  Surveying,  left  Tripoli  on 
July  9  with  the  intention  of  crossing  the  Sahara,  and,  if  possible,  exploring  the 
TIlMsti  highlands  en  route.  The  journey  is  devoid  of  political  significance,  and  has 
the  approval  of  the  French  and  Turkish  authorities. 

The  Duke  of  the  Abmzzi's  Expedition  to  Eawenzori.--Telegrams  re- 

oeiTvd  in  Italy  early  in  July  announced  that  the  Duke  of  the  Abruzzi  had  success- 
Mly  accomplished  the  ascent  of  the  highest  summit  of  the  Huweozori  range,  and 
was  on  his  way  back  to  Entebbe.  It  is  not  stated  what  altitude  was  obtained  for 
the  peak  ascended,  and  further  details  will  be  awaited  with  much  interest. 

The  IMftribntion  and  Haunts  of  the  Okapi.— According  to  news  received 

in  ^iay  *  from  the  Alexander-Gbsling  expedition,  a  complete  specimen  of  the  okapi 
^B^  been  procured  on  the  Welle  river,  while  interesting  infurmation  as  to  its 
halnts  bod  also  been  obtained.  It  is  generally  found  singly  or  in  pairs,  and 
fr*e^UBnt8  the  muddy  banks  of  small  streams,  where  grows  a  large-leafed  plant  on 
v^blch  it  commonly  fcedp.  The  animal  may  be  found  feeding  until  8  a.m.,  but  then 
retires  to  the  seclusion  of  the  forest.  It  is  very  quick  of  hearing,  which  makes  it 
^iffieult  of  approach.  The  geographical  distribution  of  the  okapi  is  discussed  in  a 
'•^^ent  number  (April,  1906)  of  the  Proceedings  of  the  Zoological  Society  by  Dr.  Einar 
l^xinberg,  from  statements  made  to  him  by  his  compatriot,  Lieut.  Karl  Eriksson, 
^^^xxMigh  whom  the  first  skin  was  obtained  by  Sir  Harry  Johnston.  He  thinks 
^^^^t  it  occurs  practically  over  the  whole  of  the  equatorial  forest,  from  the  Ubangi 
*^^  Welle  in  the  noith  to  a  little  beyond  the  Chuapa  in  the  south.  Its  regular 
P^atnre^grounds  were  thought  to  be  open  glades  in  the  forest  watered  by  rivulets 
witli  shallow  water.  Although  the  flats  are  sometimes  covered  by  water,  the 
ground  is  firm,  which  accounts  for  the  shape  of  the  hoofs.  The  name  okapi  (with 
^^^A  accent  on  the  second  syllable)  is  used  only  by  the  small  tribe  of  Wambobbs, 
"^th  whom  the  Wambutti  who  brought  the  first  s|)ecimcns  happened  to  have 
^'^^n  aesociated.    The  name  in  most  of  the  Congo  languages  is  '*  dumba." 

lerr  Frobenius  in  the  Congo  Basin. — A  third  letter  from  this  traveller 

i^ownal,  88,  672 ;  27,  629)  is  printed  in  No.  6  of  the  Berlin  Society's  Zeitsdiri/t 

^  the  present  year.    The  German  ethnologist  had  extended  his  researches  into 

^htt  region  soath-east  of  Luluaburg,  on  either  side  of  the  Sankuru  or  Lubilash, 

^hich,  though  partially  explored  by  Wissmann,  Le  Marinel  and  others,  was  still 

^pttfectly  known.    Its  ethnology  is  of  si)ecial  interest  from  the  fact  that  the 

'^tfon  if  a  borderland  between  the  South  African  plateau  and  the  Central  African 

*  According  to  a  later  account,  the  expedition  was  making  its  way  to  Gondokoro, 
"^hid  reported  the  melancholy  tidings  of  the  death,  ou  June  lo,  of  Captain  Gosling, 
^  teocmd  member  of  the  party  to  succumb  to  the  hardships  encountered. 
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forest  basin,  and  that  the  physical  characters  seem  to  have  had  coDsiderable  effect 
on  the  movements  and  distribution  of  the  native  tribes.    After  leaving  Luloaborg, 
the  traveller  visited  the  great  falls  of  the  Lulua^  which  he  proposes  to  name  the 
Richthofen  falls,  since  the  native  designation  is  constantly  changing,  being  that  of 
the  last  individual  to  lose  his  life  at  the  spot.    To  the  south  the  country  rises  very 
gradually,  and  beyond  7^  S.  lat.  the  river-valleys  become  less  and  less  marked,  tho 
forest  also  retreating  to  a  distance  from  the  streams.    A  characteristic  of  thia 
region  are  the  upland  bogs,  the  existence  of  which  seems  to  have  been  a  surprise  to 
the  traveller,  though  they  would  seem  to  be  only  the  counterpart  of  the  **  sponges'* 
of  which  Livingstone  said  so  much.    The  native  tribes  show  an  astonishing  degree 
of  mixture,  but  Uerr  Frobenius  thinks  that  some  definite  facts  can  be  made  out 
as  regards  their  history.    He  came  upon  traces  of  the  Mundekete,  who,  in  the 
Portuguese  records  of  the  sixteenth  century,  are  said  to  have  made  a  victOTioas 
progress  from  the  south.    The  legends  of  these  people  state  that  representatives  of 
the  older  Baluba  stock  were  then  in  the  land,  and  the  traveller  deduces  from  this 
that  the  great  dispersion  of  the  Bechuana  race  (to  which  stock,  he  says,  the 
Baluba  beloog)  must  have  taken  place  before  the  sixteenth  century.    His  observa- 
tions will  also  throw  light  on  the  history  of  the  builders  of  pile-dwellings  in  this 
part  of  Africa. 

Fixed  Positions  in  Nigeria:  Captain  Ommanney's  Expedition.— 

Captain  R.  Ommannoy,  b.e.,  and  Captain  G.  F.  Evans,  B.E.,  have  returned  to 
England  on  completion  of  the  telegraphic  longitude  work  for  which  they  were 
sent  to  Northern  Nigeria  last  autumn.  Landing  at  Lagos  in  the  middle  of 
November,  1905,  the  expedition  worked  up  the  telegraph-line  via  Jebba  to 
Lokoja,  and  then  along  the  line  which  goes  through  Zungeru  and  Zaria  to  Kano. 
Working  eastwards,  Leri  and  Bauchi  were  fixed,  and  on  the  return  journey  the 
telegraph-line  along  the  river  Benue  was  used  to  determine  the  X)9sitions  of  Ibi,  Keffii 
and  Loko.  In  all,  the  longitudes  of  fifteen  important  towns  in  Southern  Nigeria 
were  determined  with  reference  to  Lagos,  the  longitude  of  which  had  already  been 
fixed  by  cable  from  Cape  Town*  Captain  Ommanney  is  much  to  be  congratulated 
on  the  success  of  his  mission,  which  involved  a  march  of  about  2000  miles  and 
much  arduous  work.  The  arrangements  for  the  expedition  were  made  jointly 
between  the  War  Office  and  the  Colonial  Office,  and  the  High  Commissioner,  Sir 
Frederick  Lugard,  gave  the  expedition  his  constant  support  and  encouragement, 
without  which  a  successful  issue  could  not  have  been  attained. 

Eailway  Construction  in  Nigeria. — Official  correspondence  relative  to 

schemes  for  improvement  of  Lagos  harbour  and  the  extension  of  the  Lagos  railway 
into  Northern  Nigeria  has  been  issued  as  a  blue  book,  with  five  plans.  The 
contents  include  an  account  of  six  months'  soundings  and  work  afloat  in  the 
Lagos  lagoon,  which  extends  from  Porto  Novo  eastwards  for  250  miles ;  a  general 
reix>rt  on  a  scheme  of  railways  for  Lagos  and  Nigeria ;  researches  by  Sir  Frederic 
Lugard  in  the  country  north  of  the  lower  section  of  the  Benue,  viz.  from  Loko 
to  its  junction  with  the  Niger,  and  also  that  between  Lokoja  and  the  mouth  of 
the  Eaduna;  a  reconnaissance  from  Ibadan  to  Illorin  and  Jebba;  divefgent 
views  on  two  alternative  routes,  west  and  east,  for  the  proposed  railway  from 
Ibadan  to  Illorin ;  a  general  concurrence  of  opinion  on  Oshogbo  as  the  objective 
of  the  first  extension  from  Ibadan,  and  on  Kano  as  the  objective  of  the  Lagos 
line ;  a  description  of  the  country  north  and  east  of  Old  Calabar  and  up  the  valley 
of  the  Cross  river,  tending  to  the  determination  of  Old  Calabar  as  the  terminus  of 
the  railway  on  the  east  side  of  the  Niger ;  a  survey  of  the  country  on  the  line 
Egbom — Jebba — Illorin ;  and  a  survey  carried  out  in  1903-4  for  a  railway  from 
Niger  to  Kano,  the  total  length  of  the  ground  covered  measuring  1204  ndles. 
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So  Ukuch  research  and  discussion  on  the  part  of  experts  and  men  of  authority 
cannot  but  contribute  materially  to  the  elucidation  of  this  region  of  West  Africa. 
Tbo  following  is  the  population  of  Nigerian  towns  as  given  in  Mr.  Grey's  itinerary 
of  Ikis  march  from  Jebba  to  Kano :  Gwari,  5000,  reduced  by  warfare  from  20,000 ; 
Karochi,  6000 ;  Zaria,  50,000  to  60,000;  Lokoro,  4000  ;  Kotokori,  5000;  Anchow, 
5000  ;  Farki,  8000  to  10,000 ;  Bebeshi,  25,000 ;  Kano,  between  100,000  and  200,000. 
These  figures  exclude  all  minor  villages  and  all  towns  and  villages  not  upon  the 
route,  and  amount  to  about  2000  per  mile  from  Gwari  to  Kano  (140  miles). 

AiJriean  Telegraph  Lines. — An  article  in  the  Zeitschri/t  fiir  Kolonialpolitik, 
etc  (Heft  12,  Jabrg.  vii.),  takes  stock  of  telegraphic  communication  in  and  with 
Afirica.    The  principal  network  id  (South  Africa  comprises  a  length  of  22,000  miles, 
fivo-sixths  the  total  mileage  in  Italy,  one-fourth  that  in  Germany.    The  Algeria- 
Tunis  lines,  stretching  from  the  Moroccan  frontier  to  near  Tripoli,  and  sending 
out    runners  south  as  far  as  the  Sahara,  measure  9400  miles.    In  West  Africa, 
*giuzi,  7000  miles  of  telegraph  line,  mainly  French,  having  Timbuktu  for  its 
aortliemmost  point,  serve  the  various  possessions  from  the  Senegal  to  Dahomey. 
Of  lalxrat  the  same  length  as  the  West  African  is  the  Egyptian  network,  which, 
iDclixding  branch  lines  to  Eritrea  and  Abyssinia,  now  reaches  south  to  Fasboda, 
Harrar,  and  Adis-Abeba.    Besides  these  four  larger  systems,  the  lines  of  the  French 
^^So  i^d  Congo  State,  more  than  1500  miles  long,  include  a  coast-line  from 
^^x*«ville  to  Massabi  and  an  inland  line  to  Brazzaville.   Thence  a  river-cable  across 
^**ixley  Pool  now  links  French  Congo  with  the  Congo  State  and  the  line  from 
^»^«  to  Coquilhatville.    German  East  Africa  has  a  coast  line  from  Tanga  to 
^u^lndani,  a  central  line  from  Dar-es-Salaam  to  Muanza  (completed  1004),  and  a 
'^^      from  Tanga  to  Wugiri — more  than  1200  miles  in  all,  with  Kilimanjaro  for 
^hj^^^tive.    In  British  East  Africa  a  line  runs  from  Mombasa  to  Lamu;  another  to 
~^^bbc.     Other  African  lines  include  thone  running  east  and  west  of  Tripoli;  in 
I*W"'t'ligtteBe  East  and  West  Africa;  in  German  South- West  Africa  and  Kamerun ; 
^^    from  Lagos  to  Saki,  Tebba,  and  Loko.     To  connect  the  great  telegraph  net- 
^^^^1^8  there  are  projected,  and  already  so  far  advanced  as  to  ensure  realization,  a 
^**^«*rSaharan  line,  a  line  from  Cape  Town  tu  Cairo,  a  line  from  the  Congo  mouth 
^  *-^!ar-es-Salaam.    The  article  sets  forth  the  actual  situation  and  outlook  of  these 
projects,  and  shows  how  the  dififerent  African  lines  communicate  with  those 
e  world  at  large. 

AMBBIOA. 


of 


^       — Jew  Expedition  to  Mount  MoKinley.— We  learn  from  the  Zeitschri/t  of 
*^  ^BerDn  Geographical  Society  that  Dr.  F.  A.  Cook  has  ouce  more  started  for  the 


m  of  Mount  McKinley,  the  highest  summit  of  North  America,  which  be  hopes 
^^^^ipkre  under  the  auspices  of  the   Philadelphia  Geographical  Society.    He  is 


•^npanled  by  Prof.  Ilerschel- Parker,  of  Columbia  University. 

,     -Or.  Hanthal  on  Former  Glaoiation  in  the  Andes.— Dr.  Budolf  Uauthal, 

^^^^6  contributions  to  South  American  geography  are  well  known,  and  who, 
^^^^^^  fifteen  years  in  Argentina,  has  been  appointed  curator  of  the  Hildesheim 
__  ^<um,  has,  before  leaving  South  America,  carried  out  some  interesting 
™^i^arche8  into  the  glaciatiou  of  the  Andes  of  Bolivia  and  Peru  (Fettrma7ins 
*"  ^  ^eUungen,  1006,  No.  6).  lie  states  that  he  has  ascertained  that  the  same 
atic  differences  which  are  now  observable  in  different  parts  of  the  region  in 
^tion  prevailed  also  during  the  Ice  Afe.  Where  rainfall  is  now  scanty,  be  found 
gkdation  during  the  Ice  Age  was  also  less  extensive.  He  holds,  like  Dr. 
^^^^  Meyer  (Journal,  vol.  26,  p.  333),  that  increase  of  glaciation  was  due  to  extra- 
^^^^Btriftl  ooBmical  causes.    The  character  of  the  glaciation  in  different  latitudes 
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bears  this  out,  for  while  in  Patagonia  the  ice  took  the  form  of  a  Tast  ice-cap,  in 
Bolivia  great  glaciers  descended  from  certain  centres,  filling  up  the  valleys  leading 
down  to  the  plains.  He  claims  to  have  ascertained  also  that  the  main  summits  of 
the  Bolivian  cordillera  (lllampu,  Ulimani,  etc.)  are  laccoliths  of  granitic  character. 

POLAB  BXeiOVB. 

The  Danish  Expedition  to  East  Greenland  sailed  from  Copenhagen  under 
the  leadership  of  Mr.  Nylius  Ericksen  on  June  24,  intending  to  proceed  direct  to 
its  destination  after  touching  at  the  Fsroes  to  take  on  board  dogs  and  horses. 
It  is  proposed,  besides  filling  up  the  gap  in  our  knowledge  of  East  Greenland 
between  Cape  Bismarck  and  Independence  bay,  to  make  a  push  for  the  pole  early 
in  1907,  and  in  the  following  year  to  attempt  the  crossing  of  Greenland  from  east 
to  west  over  the  inland  ice. 

KATEBMAnOAL  AHB  PHT8ICAL  ttBOeBAPHT. 

The  Magnetic  Survey  of  the  Faciflo.— The  Oa^ike,  the  vessel  engaged 
in  the  magnetic  survey  of  the  Pacific  ocean  under  the  direction  of  the  Gam^e 
Institution,  started  from  San  Diego,  CaliforDia,  for  her  second  cruise,  which  was 
to  occupy  the  remainder  of  the  year,  on  March  2  last.  Some  of  the  former  staff 
having  been  obliged  to  return  to  their  official  duties,  the  command  has  now  been 
entrusted  to  Mr.  W.  J.  Peters,  who  was  second  in  command  of  the  second  Zi^gler 
expedition  to  Franz  Josef  Land.  The  route  sketched  out  leads  by  Fanning  and 
the  Samoa  group  to  Fiji,  and  thence  to  Yokohama  and  the  Aleutian  lal^^w^*- 
Fanning  island  was  reached  on  March  31. 

Konthly  Charts  of  Thermal  Anomalies.— The  subject  of  the  curves  of 

equal  thermal  anomaly,  f.e.  of  equal  deviation  of  the  temperature  of  any  locality 
from  the  mean  temperature  of  the  latitude  in  which  it  lies,  has  lately  been  takea 
up  by  Dr.  Hopfner,  who  supplies  monthly  charts  of  the  course  of  such  lines  in  th» 
second  number  of  Fetermanns  Mitteilungen  for  the  present  year.    Similar  charta 
(to  which,  however,  Dr.  Hopfner  does  not  appear  to  refer)  were  worked  out  by  Dr. 
Spitaler  some  years  ago,  both  for  the  year,  and  for  the  months  of  January  and  July^ 
and  were  given  in  the  same  periodical  in  1887  and  1889.    Besides  tracing  the 
curves  for  the  other  ten  months.  Dr.  Hopfher's  charts  show  certain  differences  in. 
points  of  detail,  as  is  not  surprising  considering  the  sources  of  error  which  must^ 
unavoidably  enter  into  such  an  investigation,  but  the  general  results  of  course 
agree.    As  is  natural,  the  continents  as  a  rule  show  an  excess  of  temperature  in^ 
sunmier  and  a  defect  in  winter,  while  the  reverse  is  the  case  with  the  oceans.    Thip. 
does  not,  however,  hold  universally,  for,  as  Dr.  Hopfner  points  out,  certain  regioni^ 
show  either  an  excess  or  defect  throughout  the  year.     Thus  the  continent 
Europe  is  always  warmer  than  the  mean  for  its  latitude.     The  chart  for  the 
brings  out  clearly  the  relation  between  ocean  currents  and  anomalies  of  temperatura^ 
regions  of  excess  of  temperature  being  naturally  associated  with  warm  currents^ 
the  reverse  also  holding  good.    The  influence  of  the  distribution  of  land 
water  is  likewise  seen  in  the  differences  between  the  north  and  south,  and  ih< 
east  and  west,  hemispheres.     Thus  in  the  south  it  is  the  continents  that 
broadly  speaking,  too  warm,  the  oceans  too  cold,  on  the  yearns  average,  while  itm 
the  north  a  reverse  tendency  is  observable. 

OEITBBAL. 

Professor  Davis  on  the  Scope  of  Oeography.— Prof.  Davis  returns  to  thi# 
question,  an  answer  to  which  he  has  been  in  search  of  for  some  time^  in  thtf 
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Journal  of  Oeography  for  April  of  this  year.    Not  content  with  arriving  at  a  con- 

^QsioQ  by  the  deductive  method,  he  has  taken  up  the  question  on  inductive  lines 

by  examining  a  large  number  of  statements  to  be  found  in  the  best  geagraphioal 

text-books,  with  a  view  to  finding  oat  what  general,  unifying  principle  runs 

through  them.    The  result  will,  of  course,  be  to  show,  not  what  is  the  inherent 

chancteristic  of  geography,  but  in  what  light  it  is  generally  understood  by  its 

Totaries,  who  may  themselves  show  divergent  tendencies,  or  whose  statements 

niay  require  to  be  judged  (as  Prof.  Davis  does  not  hesitate  to  do  in  certain 

cases)  by  an  external  standard.    The  induction  is  therefore  not  entirely  rigorous, 

bat  all  the  same  the  result  is  of  interest.    Stripped  of  accessories  which,  though 

naturally  associated  with  the  subject,  are  not  of  its  essence,  the  statements 

analyzed  are  marked  as  a  whole  by  containing  at  least  two  kinds  of  elements,  one 

of  which  stands  in  a  more  or  less  distinctly  causal  relation  to  the  other,  and 

Prof.  Davis  finds  in  this  idea  of  causal  or  explanatory  relationship  "the  most 

definite,  if  not  the  only,  unifying  priociple;"  and  this,  he  thinks,  should  be 

Tcoognized  and  acted  upon.    However  important  this  principle  may  be  in  regard 

to  the  educational  value  of  the  subject,  it  is  difficult  to  accept  it  as  the  main 

criterion  in  deciding  what  geography  is,  seeing  that  it  must  to  some  extent  be 

shared  with  other  sciences.     Prof.  Davis  allows  that  of  the  two  elements  one  is 

usoally  of  the  nature  of  inorganic  control,  and  the  other  of  organic  response,  but 

sren  with  this  limitation  the  field  will  seem  to  many  unjustifiably  wide.  The  idea 

of  location  or  distribution,  to  which  Prof.  Davis  concedes  a  position  of  secondary 

importance  only,  is  surely  indispensable  for  the  determination  of  what  relationships 

are  in  fact  geographical.  Thus,  the  relation  between  the  chemical  constituents  of  a 

Mil  and  the  crops  grown  on  it  is  hardly  geographical,  unless  it  is  shown  that  such 

eoDstituents  may  vary  with  location  or  some  influence  directly  or  indirectly  the 

mult  of  location.    Or,  again,  the  relation  between  temperature  and  the  ebullition  of 

water  would  not  concern  geography,  were  it  not  that  it  also  varies  with  change  of 

location.   On  the  other  hand,  it  may  be  doubted  whether  Prof.  Davis  is  justified  in 

bii  dictum  that  of  the  elements  in  the  chain  of  causation  one  at  least  must  be 

organic  and  one  inorganic  ;  for  although  the  study  may  gain  its  greatest  value  when 

this  is  the  case,  it  will  hardly  be  conceded  that  an  inquiry  into  the  distribution, 

lay,  of  glaciers,  in  their  relation  to  climate,  is  not  geographical.   At  all  eventp,  the 

discussion  bears  rather  on  what  may  conveniently  and  with  most  profit  be  studied 

M  geography,  than  on  the  inherent  essence  of  the  subject. 

Demographioal  Eesearoh  in  XJnoivilized  Countries.— A  schedule  has 

been  drawn  up  by  the  International  Statistical  Institute,  which  is  intended  to 
lerre  as  a  guide  to  those  who  may  be  in  a  position  to  undertake  demographioal 
research  in  uncivilized  countries.  The  principal  points  on  which  information  is 
desired  are  grouped  under  thirty-five  sections,  while  useful  hints  are  given  whereby 
the  inquiry  may  be  carried  out  to  the  beet  advantage.  It  is  suggested  that,  where 
possible,  enumerations  of  the  population  of  suitably  selected  areas  may  be  made, 
and  forms  are  drawn  up  for  the  record  of  the  data  on  the  basis  either  of  the  house- 
hold or  the  individual.  When  such  inquiries  are  carried  out  by  individuals,  it  is 
asked  that  the  returns  may  be  sent  to  the  office  of  the  Institute  at  Rome. 

The  Wall-maps  at  the  Vatican. — In  the  May  number  of  the  Rivista 
Qeografica  Italiana,  Prof.  F.  Porena  makes  what  he  calls  a  "  confession  "  in  regard 
to  some  of  the  well-known  maps  painted  on  the  walls  of  the  **  Logge  di  Rafiaelo  ** 
at  the  Vatican.  The  restoration  of  the  decorations  of  these  galleries  was  entrusted 
by  Pope  Pius  IX.  to  AUesandro  Mantovani,  who,  in  1875,  took  in  hand  the  maps 
in  question,  which  occupied  a  portion  of  the  Central  "  Loggia.*  They  were  then 
in  a  deplorable  state,  having  been  virtually  destroyed  up  to  a  man's  height,  while 
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the  iDBcriptions  describing  their  contents  were  quite  illegible.  The  only  DQeans  of 
restoration  which  saggested  itself  was  having  recourse  to  the  atlas  since  generally 
known  to  geographers  as  Lafreri*s  (cf.  Journal,  vol.  26,  p.  130).  To  Prof.  Porena 
was  entrusted  the  task  of  supplying  the  missing  portions,  and  in  the  absence  of 
any  indication  of  the  original  titles,  these  also  were  taken  from  the  same  atlas.  It 
was  only  some  years  later  that  Signer  Porena  discovered,  in  a  work  of  Padre  Taja 
published  in  1750,  a  reproduction  of  all  the  original  inscriptions,  but  on  making 
this  known  to  Mantovani  it  was  thonght  better  to  leave  things  as  they  were.  His 
associates  in  the  work  having  since  died.  Prof.  Porena  has  thought  it  best  to  ex- 
plain the  circumstances  of  the  case,  and  has  thus  removed  the  possibility  of  mis- 
takes and  confusion,  which  might  otherwise  have  been  caused  in  future  by  the 
fictitious  titles. 

Gk)ld  Frodnction  in  Ancient  and  Kodern  Times.—A  paper  by  M.  M. 

Zimmermann  in  the  Bulletin  of  the  Lyons  G^graphical  Society,  vol.  90,  2nd  and 
3rd  parts,  examines  with  all  available  lights,  uncertain  and  wavering  as  in  many 
cases  these  are,  the  sites  of  ancient  and  mediasval  gold  production.  The  sites 
outside  the  limits  of  the  ancient  world  are,  in  most  cases,  only  to  be  conjectured 
from  the  testimonies  of  authors  read  in  the  light  of  modern  discoveries.  The  data 
available  have  to  do  chiefly  with  three  regions :  Caucasia  and  Armenia,  Central 
and  North  Asia,  and  the  mountains  of  upper  Indus.  The  antiquity  of  the 
exploitation  of  the  gold  regions  which  found  an  outlet  at  the  mouth  of  the  Phasis 
seems  attested  by  the  legend  of  the  golden  fleece.  Its  long  continuance  as  a 
gold-producing  region  seoms  witnessed  by  Strabo^s  report  that  in  Swanetia  the 
torrents  sweep  along  with  them  gold,  gathered  by  the  natives  by  means  of  hnidles 
or  fleeces,  whence  the  fable  of  the  Golden  Fleece  may  have  arisen.  Reeearohes  in 
the  years  1850-52  led  to  the  discovery,  in  the  beds  of  some  affluents  of  the  Kura, 
of  ancient  works  for  exploiting  the  once  auriferous  banks.  Funerary  remains  in 
Ossetia  are  notable  for  the  predominance  of  golden  ornaments  dating  from  the 
sixth  to  the  eighth  century  a.d.  As  regards  the  country  of  the  Agrippteis, 
Issedons,  and  Arimaspes,  who  snatched  the  gold  from  the  griffons,  conjecture  is 
divided  between  the  Siberian  steppes,  the  foreland  of  the  Altai  mountains,  where 
Humboldt  locates  them,  and  the  western  basin  of  the  Tarim,  to  which  Richthofen 
relegates  the  Issedons.  In  fact,  a  wide  domain  of  Siberia  and  Central  Asia  bean 
traces  of  the  hunt  for  gold.  The  entire  region  of  the  Russian  Altai  and  the 
Yenisei  mountains  is  strewn  with  mining  works.  The  paper  next  enters  into 
a  searching  elucidation  of  the  Derdas  of  Strabo  and  the  Daradne  of  Ptolemy,  who 
rescued  the  gold  from  giant  ants;  the  country  of  Ophir,  Ethiopia;  the  gold 
exploited  directly  by  the  Mediterranean  peoples;  the  Roman  exploitations  regis- 
tered, e.g,^  in  AriSge  (Aurigera) ;  the  workings  in  Upper  Egypt,  whence  is  derived 
the  oldest  known  map  of  auriferous  regions,  drawn  over  sixteen  centuries  B.a 
by  an  Egyptian  cartographer;  and  lastly  the  workings  in  Iberia.  It  is  shown 
how,  in  the  Middle  Ages,  more  particularly  from  the  tenth  to  the  sixteenth 
centuries,  gold-mining  works  were  carried  on  and  currents  of  exchange  of  wide 
range  maintained,  such  as  bear  comparison  with  those  of  antiquity,  and  how,  down 
to  the  gold  discoveries  in  the  New  World,  the  Sudan  was  probably  the  chief 
source  of  supply  to  Europe. 
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Colonel  X.  S.  Bell,  V.C,  C.B. 

CoLOHBL  Mark  Seybb  Bell,  v.c,  c.b.,  whose  death  occurred  on  June  26  last, 
wii  bom  in  Sydney,  New  South  Wales,  in  1843,  and  received  a  commission  in 
the  Royal  Engineers  in  1862.  Soon  after  he  left  for  India,  where  he  did  dis- 
tinguished  service,  both  as  soldier  and  explorer.  He  was  in  command  of  a 
eompaoy  during  the  Bhutan  expedition  (1865-66),  and  was  present  at  the  Monar 
Bridge  affcdr,  receiving  the  medal  and  clasp.  Two  years  later  he  took  part  in  the 
Euan  campaign,  and  with  his  company  made  a  remarkable  march  of  600  miles. 
Daring  the  Aehanti  expedition  of  1873-74  he  acted  as  special  service  officer,  and 
iliired  in  the  battles  of  Amoaful  and  Ordasu.  lie  was  also  present  at  the 
capture  of  KumasL  It  was  at  Ordasu  that  he  was  awarded  the  V.C.  His  first 
ootaUe  piece  of  exploration  was  a  visit  to  the  Earun  river  and  Kum  (described 
in  Blackwood's  Magazine,  April,  1889).  During  the  Burma  campaign  of  1886-87 
be  was  employed  on  the  Intelligence  Staff,  and  did  some  useful  survey  work. 
Hifl  oext  exploit  was  to  traverse  Central  Asia  from  Peking  to  Kashgar,  a  distance 
of  3500  miles.  In  company  with  Lieut,  (now  Sir  F.  E.)  Younghusband,  he  started 
from  the  Chinese  capital,  but  Eoon  afterwards  diverged,  his  companion  being  the 
fint  Englishman  to  cover  the  Alashan  route  to  Barkul  and  Kasbgar,  and  thence 
bf  way  of  the  Mustagh  pass  to  Kashmir  and  India ;  while  Colonel  Bell  was  the 
fint  to  traverse  what  he  called  '*  the  Great  Central  Asian  trade-route  **  by  way 
of  Si-Dgan-fu  and  the  provinces  of  Shensi  and  Eansu  to  Hami,  Karashahr,  and 
Kashgar.  In  1887  Colonel  Bell  was  gazetted  aide-de-camp  to  Queen  Victoria,  and 
in  1893  his  services  were  further  recognized  by  the  award  of  the  C.B.  He  was 
alio  the  recipient  of  the  MacGregor  Gold  Medal,  presented  by  the  Indian  United 
8er?ioe  Institution,  and  on  one  occasion  was  complimented  for  his  geographical 
axpbits  by  Lord  Curzon  in  the  following  quaint  words:  "His  extraordinary 
tiavels  over  almost  the  whole  Asian  continent,  though  little  known  to  the  public, 
entitle  him  to  be  considered  the  territorial  Ulysses  of  this  age.'* 

That  this  eulogy  was  not  undeserved  will  be  apparent  from  an  inspection  of 
the  Society's  Library  catalogue,  where,  under  Colonel  Bell's  name,  will  be  found 
nearly  a  dozen  works  of  his  dealing  with  China,  Afghanistan,  Persia,  Central  Asia, 
Turkey,  and  Asia  Minor,  mainly  from  the  point  of  view  of  the  military  strategist. 
Corioasly  enough,  not  one  of  these  appears  in  the  British  Museum  catalogue. 


Captain  George  Bennett  Gosling. 

We  deeply  regret  to  record  the  death  of  Captain  G.  B.  Gosling,  of  the  Rifle 
Brigade,  Lieut.  Boyd  Alexander's  companion  and  valued  coadjutor  on  the  expe- 
dition from  Nigeria  to  the  upper  Nile,  to  which  reference  has  so  frequently  been 
made  in  the  Journal,  Besides  bearing  a  substantial  share  in  the  expenses  of  the 
expedition.  Captain  Gosling  had  throughout  been  one  of  its  most  active  members, 
and  had  taken  an  important  part  in  the  survey  work  which  formed  one  of  its 
main  objects,  and  which  devolved  almost  entirely  on  him  after  the  death  of 
Captain  Claude  Alexander  and  the  return  of  Mr.  Talbot.  The  interesting  infor- 
mation respecting  the  okapi  to  which  reference  has  been  made  above  (p.  181)  was, 
we  believe,  largely  obtained  by  him.  Captain  Gosling  was  the  fourth  son  of  the 
late  Robert  Gosling  of  Hassobary,  Essex,  and  was  born  on  August  26,  1872.     He 
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was  educated  at  Eton  and  Sandhurst,  entering  the  army  in  February,  1892. 
He  served  for  some  time  in  India,  and  took  part  in  the  Tirah  campaign  of 
1897.  He  went  out  to  South  Africa  in  1901,  and  was  severely  wounded.  Although 
not  engaged  in  actual  exploring  work  previous  to  Joining  Lieut.  Boyd  Alexander, 
he  had  done  a  good  deal  of  big  game  shooting  in  Kashmir. 


Israel  Cook  BusselL 


In  Prof.  Israel  Russell  America  has  lost  one  of  her  foremost  geographers,  to 
whom,  with  two  or  three  others,  has  been  especially  due  the  great  advance  made  in 
the  scientific  study  of  the  subject  in  the  United  States  within  the  past  dooen 
years.  He  died  at  Ann  Arbor,  on  May  1  of  this  year,  after  but  a  short  illness,  at 
the  comparatively  early  age  of  fifty-three  years.  Bom  December  10, 1852,  ha  was 
educated  at  New  York  University  and  at  the  School  of  Mines,  Columbia  University, 
and  after  accompanying  the  United  States  Expedition  to  New  Zealand  to  observe 
the  Transit  of  Venus  in  1874;,  became  assistant  professor  of  geology  at  Oolumbia 
University  in  1875.  For  some  years  after  1878  he  was  connected  with  the  United 
States  Geological  Survey,  and  thus  gained  the  wide  knowledge  of  field-geology 
which  he  afterwards  applied  with  so  much  effect  to  the  study  of  more  purely 
geographical  questions.  His  special  interest  in  these  had  its  first  important  out- 
come in  his  expeditions  to  Mount  St.  Elias  in  1890  and  1891,  by  which  the  physical 
features,  and  especially  the  glaciers,  of  the  great  mountain  were  for  the  first  time 
studied  in  detail  by  a  fully  qualified  expert.  The  series  of  works  on  the  lakes, 
glaciers,  and  volcanoes  of  North  America,  which  appeared  from  his  pen  in  1895-97, 
were  further  valuable  contributions  to  the  physical  geography  of  the  contineni» 
while  Lis  work  in  this  direction  found  a  fitting  culmination  in  the  volume  on 
North  America,  which  appeared  only  two  years  ago  in  the  '  Regions  of  the  World  * 
series.  Of  his  more  strictly  geological  works,  that  on  the  geological  history 
of  Lake  Lahontan  was  undoubtedly  the  most  valuable. 

Russell  had  been  professor  of  geology  at  the  University  of  Michigan  nnoa 
1892,  and  among  his  more  recent  services  was  his  expedition  to  the  West  Indies 
to  study  the  effects  of  the  volcanic  catastrophes  of  1902.    His  death  will  be  a  serioooi 
loss  to  the  cause  of  geography  in  the  United  States. 


NathftBiel  Sonthgate  Shaler. 

Another  well-known  American  geologist,  Prof.  N.  S.  Shaler,  died  leas  than  ^ 
month  before  Prof.  Russell,  on  April  10, 1906.    Shaler  was  bom  on  February  20, 
1841,  and  had  therefore  completed  his  sixty-fifth  year.    Educated  at  the  Scientific 
School  at  Harvard,  he  was  more  or  less  connected  with  that  university  through— 
out  the  greater  part  of  his  life,  becoming  professor  of  palasootology  in  1869,  and 
of  geology  in  1888,  and  holding  the  latter  office  until  his  death.    While  known 
as  a  successful  and  inspiring  teacher,  he  did  no  less  important  work  in  the  field, 
having  been  at  the  head  of  the  Kentucky  geological  survey  from  1873  to  1880, 
and  having  subsequently  been  associated  with  the  work  of  the  United  States 
Oeological  Survey.     His  interests  were  exceedingly  wide,  and  his  vn*itlngs  in- 
cluded many  with  humanity  as  well  as  nature  as  theme.     In  1885  he  contributed 
the  volume  on  Kentucky  to  the  American  Commonwealth  series,  in  which  the 
history  and  development  of  the  state  were  dealt  with,  and  in  1894  he  brought  out, 
with  the  co-operation  of  other  writers,  a  large  work  dealing  with  the  United  States 
as  a  whole  under  many  different  aspects,  political,  socia],  and  economic.    Several 
of  his  more  recent  writings  were  concerned  with  social  questions. 
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CORRESPONDENCE. 

Jorii  Carolns  and  Edge  Iiland. 

Is  an  article  pablished  in  the  Journal  for  June,  1901,  and  reprinted  in  a  revised 
form  in  his  book  '  No  Man's  Land,'  lately  issued  by  the  Cambridge  Uniyersity 
Press,  Sir  Martin  Conway  discusses  the  voyage  of  Joris  Carolus  to  Spitsbergen  in 
1614,  and  comes  to  the  cod  elusion  that,  though  no  specific  claim  to  that  effect  was 
erer  made  by  him,  the  Dutch  navigator  is  to  be  credited  with  the  original  dis- 
covery, in  that  year,  of  the  island  since  known  as  Edge  island,  from  its  reputed 
diflooverer,  Captain  Thomas  Edge,  who  reached  it  two  years  later. 

The  chief  authority  for  this  idea  is  the  map  drawn  by  Carolus,^  on  which 
otrtain  lands  are  represented  to  the  south-east  of  Spitsbergen,  coupled  with  the  fact 
tbit  Oarolus  is  known  to  have  been  bent  on  discovery  during  the  1614  voyage, 
ntd  that  his  movements  after  August  9  have  not  been  recorded.  These  considera- 
tions certainly  point  to  the  possibility  that  Edge  island  was  discovered  in  1614  ; 
bat  before  definitely  transferring  the  credit  from  Edge  to  Carolus,  ought  we  not  to 
OQ&aider  whether  the  map  in  question  is  incapable  of  any  other  explanation  ? 

On  this  map,  two  land-masses  are  drawn,  separated  by  sounds  from  the 
western  main  island  of  Spitsbergen  and  from  each  other.  While  the  more 
wnterly  is  marked  "  Onbekende  Cust,"  that  to  the  east  bears  the  name  Marfyn 
(or  Morfyn?),  a  corruption  of  the  Matsyn  of  earlier  maps,  itself  based  on  vague 
information  respecting  a  "  Matthew's  land  "  in  the  Novaya  Zemlya  region.  Now, 
if  Ifarfyn  really  represents  Edge  island,  it  is  placed  some  18^  too  far  east  (relatively 
to  the  main  island),  while  if  the  "  Onbekende  Cust "  is  considered  to  represent 
Wbale's  Head  of  Edge  island  (why,  in  this  case,  should  it  be  called  "onbe- 
kende"?), the  extension  in  longitude  cf  that  island  becomes  no  less  than  30^, 
instead  of  the  4^  which  it  has  in  reality.  May  it  not  be  that  the  two  lands  in 
qoestion  are  merely  copied  from  earlier  maps  of  the  type  represented  by  Hoeius' 
map  of  1600,  and  that  of  Hondius  in  Pontanus'  History  of  Amsterdam '  (1611), 
in  which  there  is  an  indication  of  land  (without  name)  between  Matsyn  and 
Spitsbergen,  corresponding  with  Carolus'  *'  Onbekende  Cast,"  except  in  so  far  as 
the  latter  has  received  an  extension  of  area  ? 

That  cartographers  did  not  scruple  to  give  a  fairly  detailed  representation 

of  lands  inserted  from  hearsay,  need  not  be  insisted  OD,t  while  even  as  regards  its 

form,  Marfyn  seems  suggested  by  the  earlier  delineations  of  Matsyn.     Agaiu,  even 

gnnting  that  Matsyn  was  generally  connected  by  cartographers  with  Spitsbergen 

n^er  than  with  Novaya  Zemlya,   this  would  seem  to  supply  an  additional 

•rgunent  against  the  identification  of  Marfyn  with  Edge  island,  for  if  such  a 

oonnection  was  commonly  supposed  to  exist  before  the  date  of  Carolus'  map, 

tMs  explorer  would  merely  be  following  precedent  in  showing  the  coasts  as  he  did, 

i&d  there  is  no  need  to  suppose  personal  knowledge  on  his  part.    Later  identi* 

fications  of  Marfyn  or  Marsyn  with  Edge  island  would  naturally  be  suggested  by 

bis  own  map. 

Besides  the  strange  silence  of  Carolus  in  regard  to  his  supposed  discovery,  the 
fact  that  he  was  said  to  have  ''advanced  his  voyage  towards  the  north  pole," 


^  Reproduced  in  part  in  the  Journaly  vol.  17,  p.  625,  and  in  *  No  Man's  Land,'  p.  331. 

t  An  instanoe  is  the  fictitious  Y**  des  Grants  in  the  Southern  Indian  ocean  in 
Desceliers'  map  of  1546,  which  is  shown  with  various  rooks  and  shoals  round  its  coast. 
If  it  be  said  that  this  really  represents  Zanzibar,  shifted  from  its  true  position,  equally 
well  might  Marfyn  represent  some  real,  but  misplaced,  portion  of  the  Novaya  Zemlya 
ooaat. 
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together  with  his  (unjustifiable)  clidm  to  have  reached  83°,  evidently  imply  that  be 
based  his  title  to  reward  on  work  to  the  north,  rather  than  the  south-east,  of 
Spitsbergen. 

Edwabd  Heawood. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIBTT, 

SESSION  1905-1906. 

RESEARCH  DEPARTMENT. 

May  11,  1906. 

<*Some  Problems  on  the  Physical  Geography  of  the   Seistan  Basin."     By 
Colonel  Sir  Henry  McMahon,  k.c.i.e.,  c.8.i. 


June  8,  1906. 

'*  A  Plea  for  the  iDvestigatiun  of  the  Biological  (Floral  and  Faunal)  and  An- 
thropological (Racial  and  Cultural)  Distributions  in  the  Pacific."  By  Prof.  A.  G. 
Haddon,  f.r.s. 


GEOGRAPHICAL   LITERATURE    OF  THE   MONTH. 

Additions  to  the  Library. 
By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.a.S. 

The  folIowiDg  abbreviations  of  nonns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publicatioiis.  (leographioal 
names  are  in  each  case  i¥ritt«i  in  full :— 


A.  =  Academy,  Academic,  Akademie. 
Abh.  =  AbhandluDgen. 

Ann.  =  Annals,  Annates,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Col.  =  Colonies. 

Com.  =  Commerce. 

C.  B.  =  Comptes  Bondns. 
E.  =  Erdkunde. 

G.  =  Geography,  G^graphie,  Geografla. 

Ges.  =  Gesellschaft. 

I.  =  Institute,  Institution. 

Is.  =  Izvestiya. 

J.  =  Journal. 

Jb.  =  Jahrbuch. 

k.  u.  k.  =  kaiserlioh  and  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  (M^m.)  =  Memoirs,  M^molrea. 

Met  (m€t)  =  Meteorological,  eto. 

P.  =  Proceedings.  . 

B.  =  Royal. 

Rev.  (Riv.)  =  Review,  Bcvue,  Bivista. 

8.  =  Society,  Sooi^td,  Selskab. 

So.  =  Scienoe(B). 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  =  Wissenichaft,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguitv  of  the  words  ootavOf  quarto^  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inohes  to  the  neuett 
half -inch.    The  size  of  the  Journal  la  10  x  6). 

A  ssleetUm  of  the  works  in  this  list  will  be  notieed  elsswhare  in  the  *' JovnuO," 

ZVBOPS. 

Alps— Dsnt-Blanohs.  C.  Rd.  148  (1906) :  527-529.  Argaad. 

Sur  la  tectonique  du  massif  de  la  Dent-Blanche.    Note  do  Emile  Argand. 

Alpi—Strnctnrs.  B.8.  Beige  Giol  19  (1905) :  377-440.  Van  de  Wiala. 

Les  th<k>ries  nouvolles  de  la  formation  des  Alpcs  et  I'influonce  tectonique  dee 
afiaissemcnts  me'ditorrane'ens.    Par  le  Dr.  C.  Van  de  Wiele.     With  Map. 
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A.i&strU— HenegOTina.    La  G.,  B.8.G,  Paris  13  (1906):  91-102.  Duies. 

I-«a  r^ion  de  la  Narenta  infericare.    Par  Dr.  V.  Duneb.     With  Hlwlrationa. 

^i&stria^Xarst.  G.Z.  12  (1900) :  47-49.  Oeitreicli. 

Zur  Hydrographie  des  Karats.    Yon  Karl  Oestreich. 

Balkan  Peninsula.  Fraser. 

S^ctnres  from  the  Balkans.  By  Jobn  Foster  Fraser.  London:  Gassell  &  Co., 
1906.  Size  8  x  5},  pp.  xu.  and  298.  Map  and  IHuatrationB.  Price  6«.  Presetited 
^  the  PMishera. 

Boatie— Bomholm  and  Ctothland.    M.G.  Ges.  MUnchen  1  (1905) :  482-484.  Otinther. 

^Bomhohm  nnd  GotlancL    Yon  Prof.  Dr.  S.  Giiuther. 

Doiuiuurk—Tides.    Overngt  K.  Dansk.  Videnak,  S.  Forh.  1905  (1906) :  505-531.  Panlten. 

Oommunioations  du  service  mar^graphique  do  Tlnstitut  mcteurologique  de  Dane- 
mark.     Par  Adam  Paulsen.     With  Map  and  lUuBirationa. 

^Xmaee.  B,  Mm^e  Ooeanograph.  Monaco,  No.  67  (1906) :  pp.  32.  Onerin. 

Xotos  pr^liminaires  sur  los  Gisements  de  l^lollusques  comestibles  des  CV^tes  de 
France.     I^  Golfo  du  Calvados.    Par  J.  Guerin.     With  Map  and  lUustratiom, 

Papers  on  other  sections  of  the  coasts  hare  previously  appeared. 

Vx-aaee — Anvergne.  C.  Rd.  142(1906):  239-241.  Olangeand. 

^eoonstitution  d'un  ancien  luc  oligoocne  sur  le  versant  nord  du  massif  du  Mout- 
ire  (lac  d*Olby).     Note  de  Ph.  Glangeaud. 

-Brittony.  C.  Bd.  142  (1006) :  468-470.  Oayenx. 

X«es  toorbes  des  plages  bretonnes,  au  nord  de  Morlaix  (Finist^re).    Note  de  L. 
Oityeax. 

On  vegetable  remains  intercalated  among  the  sands. 

-«iifle~Danphine.    La  (;.,  ^.^.^  Pam  13  (1906) :  139-141.  Vidal,  Offner,  and  Babot. 

X.«e8  Colonies  de  plautes  m^ridionalcs  dans  le  haut  Dauphin^.    Par  Charles  Babot 
'f^iih'Map. 

.  Nummary  of  a  memoir  by  MM.  Yidal  and  Offoer  in  the  publication  of  a  local 
'lentific  society. 

^'^^^^i.e* — Hydrology.  Oosselet  and  Demangeon. 

La  G.,  B.B.G.  Paris  18  (1906)  :  136-139. 

^^'appauvrissemcnt  des  sources  dans  les  pays  de  plaines  du  nord  de  la  France.   Par 
-^.  l>emangeon. 

Lualysis  of  a  paper  by  M.  Gosselot  in  Ann.  Soo.  G^l.  Nord. 

B,S.  Nenchatel  G.  16  (1905) :  17-48.  Oirardin. 


^^ Glaciers  de  Savoie.    Etude  physique.    Limite  des  neiges.    Betrait.    Par  Paul 

V^irardin.     WUh  Illustrations. 


Loe— Water-power.     La  G.,  B.8.G,  Paris  13  (1906) :  141-146.    Bresson  and  Babot. 

3n  forces  hydrauliques  dans  le  Calvados,  TEure  ot  le  Maine-et-Loire.  Par  Chtirles 
«Bbot     WUh  Maps. 

^rom  a  paper  by  M.  Bresson  in  the  Annales  of  the  Ministry  of  Agriculture. 

•nnany.         Verh.  15.  Deutsch.  Geographeniaijes  Danzig  (1905) :  173-184.  Hahn. 

^^richt  der  Zentral-Kommission  fUr  wiHsenscliaftliche  Landeskundo  von  Deutsch- 
land  wahrend  der  Geschaftsjahre  1903  bis  1905.    Yon  Prof.  Dr.  F.  Hahn. 

17 — ^Agricnltnre.  Schwabaoh. 

Agriculture  in  Germany.    Foreign  Office,  Miscellaneous,  No.  645.     1906.    Size 
*^  X  6i,  pp.  22.    PHce  l^d. 

Germany— Coasts.  Lehmann. 

Verh.  15.  Deutsch.  Geographenlatjes  Danzig  (1904)  :  151-158. 

Die  Gesetzmassigkeit  der  Alluvialbildungen  an  den  deutschen  Otitec-KQstcn.   Yon 
Dr.  P.  W.  Paul  Lehmann. 

^irmany— Dnnes.    Verh.  15.  Deutsch.  Gtographentages  Danzig  (1905) :  159-172.   Solger. 

Ueber  fossile  Dtinenformen  im  norddeutschen  Flachlande.     Yon  Dr.  F.  Bulger. 
With  Maps  and  Diagram. 

Osnnany— East  Pmssia.  Brann. 

Das  Frische  Ua£f.  Yon  Dr.  Gustav  Braun.  (Sonderabdruck  aus  der  Zeitschrift  fiir 
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GewiUflerkimde,  vii.  Band.  3  Heft.)  Bise  9}  X  6),  pp.  [19].  8keUhrmap$  and 
Diagranu.   Pre$enied  hy  the  Author. 

eermany— lAkei.    Verh.  15.  Deuttoh,  GeographetUagei  Dangig  (1905):  201-204.    BtUflp 

Ueber  Temperaturbeobaohtungen  in  woBtpreoBsiBchea  Seen.    Von  Dr.  Seligo. 

Oerma&y— Xeteorology.  H«Ua*n] 

ErgebniBse  der  NiedenohlagB-Beobaohtungen  im  Jahre  1902.  Von  G.  Hellmann. 
(Veroffentliohangen  des  K.  PreusB.  Meteorologisohen InBiitnts.)  Berlin:  A.  Asher 
&  Go.,  1905.    8i2e  18  X  10,  pp.  1.  and  244.    Map.   Presented  hy  the  IntttMe. 

Oermanj— Thnringia.  MiKlU: 

Die  Siedelongen  im  nordoBtlichen  Thiiringen.    Von  Dr.  Otto  Schl&ter.    Berlin : 
Hermann  CoBtenoble,  1903.    Sixe  10  x  6|,  pp.  xz.  and  454.     Map$  and  Plane. 
Price  IQe.  Sd. 
Dr.  Bohlnter  is  known  as  one  of  the  moet  persevering  Btndents  of  the  geography  ( 

BettlementB,  and  the  preaent  work  may  serve  as  an  excellent  instance  of  the  methoc 

of  such  study,  in  the  case  of  a  particular  region. 

GermaDy— VistnU.  Bindsnuuu 

Verh.  15.  Deuiech.  Geographentagea  Danzig  (1905):  184-200. 

Die  Veranderungen  der  MUndungsarme  der  WeiohBel.  Von  —  Bindemann.  WUk 
Maps. 

Germany— West  Pmssia.  Seludwr 

Verh.  15.  Deuisch.  Geographentages  Danzig  (1905) :  205-206. 

Wald  und  Niedersohlag  in  West  Preussen,  Posen  und  Sohlesien.  Von  Prat  Dr. 
Schubert. 

Germany— West  Pmisla.    Deuisoh.  Itundsdhau  G.  28  (1906) :  218-221.        Xankovik 
D&nenwiUder  auf  der  Halbinsel  Hela.    Von  H.  MankowskL 

Gretee.  G.Z.  12  (1906):  38-47.  Stffpt 

Inseln  des  ^gaischen  Meeres.  Bine  landschaftliche  Skizie.  Von  Earl  Sapper. 
With  laustrations. 

Greece— EleuBiB.  Fhiliof  aad  Ofttlil 

ElevBis,  her  Mysteries,  Ruins,  and  Museum.  Translated  from  the  French  of 
Demetrios  PhilioB,  Director  of  the  Excavations  (1882-1894),  by  Hamilton  Oaaiff. 
liondon :  Sidney  Appleton,  1906.  Size  7}  X  5,  pp.  viii.  and  80.  Plan  and  BImB' 
trations.    Price  5s.  net.    Presented  hy  the  Publisher. 

Holland— Waterways.    Ts.  K.  Ned.  Aard  G.  Amsterdam  23  (1906) :  816-819.     

Drentsche  Hoofdvaart  en  N.  W.-Kanaal.     Door  J.  B.  B. 
On  the  recent  low  water-level  in  some  of  the  canals  in  Holland. 

Italy— Anthropology.      Biv.  G.  Italiana  12  (1905) :  553-559.  Giiiffirid»-Biig|^ 

Differenza  di  statura  fra  ooscritti  e  reclute  nolle  diverse  regioni  d'ltaUa,  a 
proposito  di  un  tipo  mediterraneo  di  alta  statura.    Dott  V.  Giuffiida-BuggerL 

Italy— Anthropology.  

Antropometria  militare.  Risultati  ottenuti  dallo  spoglio  dei  fogli  sanitarii  del 
militari  delle  olassi  1859-63  eseguito  dall'  Ispettorato  di  Sanitk  militare  per 
ordine  del  Ministero  della  Guerra.  Incaricato  della  direzione  dei  lavori  Dr. 
Bidolfo  LivL  2  Parts,  and  Atlas  to  Part  i.  Boma,  1896-1905.  Size  12  X  9, 
pp.  (part  i.)  420 ;  (part  ii.)  viii.,  180,  and  228.  Diagrams.  Presented  by  the 
Ispettorato  di  Sanith  mUUare,  Rome. 

Italy— Florence.  Allen  and  Omiekiliaa 

Grant  Allen's  Historical  Guides.  Florence.  New  edition,  revised  and  enlarged 
by  J.  W.  and  A.  M.  CruickBhank.  London:  E.  Grant  Biohards,  1906.  Sixe 
7  X  4|,  pp.  804.    Price  St.  Gd.  net.    Presented  hy  the  Publisher. 

Italy— 8icUy.  Biv.  G.  Italiana,  12  (1905) :  516-522,  602-615.  Cria 

La  Carta  di  Sioilia  di  Agatino  Daidone  e  notizie  di  oartografla  siciliana,  tratte 
dai  manoscritti  della  Bibliotcoa  oomunale  di  Palermo  e  della  Fardelliana  di 
Trapani.    Memoria  del  Prof.  S.  Oiin5. 

Lake  of  Oonstaneo.         M.G.  Ges.  MUnehen  1  (1905) :  488-490.  KUUi 

Die  EntstehungBgeschichte  dos  Bodensees.    Von  Dr.  G.  Kittlor. 

Vorth  Sea.  

North  Sea  Pflot.    Part  IIL  East  Ooast  of  England,  from  Berwick  to  the  North 
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»re]aiid,  indnding  the  Rivera  Thames  and  Medway.  Seyenth  Edition.    London : 
.   D.  Potter,  1905.    Sise  9^  x  6,  pp.  xz.  and  428.    Index-chart,    PHoe  2$.  G<2. 

Saedeker. 

'-MTMie  Bhine  from  Rotterdam  to  Gonitanoe,  Handbook  for  Travellers.  By  Karl 
^Baedeker,  leth^ edition.  Leipzig:  K.  Baedeker;  London:  Dalan  &  Co.,  1906. 
8iae  6|  X  4},  pp.  xxxiy.  and  462.    Mapa  and  Plan$.    Priee  7m.    PruenUd  by  the 

LtdMrUnd— Tnnnd.      La  O.,  B,8.Q.  ParU  13  (1906) :  215-221.  Oirardin. 

Peroement  dee  Alpes  bernoises.    Par  Paul  Girardin.     With  PrqfiUt. 
On  the  latest  tnnnel  project 

YFxilted  Kingdom— Chroat  Britain.  Baedeker. 

Orent  Britain.    Handbook  for  Travellera.    By  K.  Baedeker.    Gth  edition,  revised 
And  augmented.    Leipzig :  K.  Baedeker ;  Ivondon :  Dulun  &  0>.,  1906.    Size  6| 
'X  4},  pp.  Ixvi  and  606.    Mapi  and  Plana,    Price  10m.    PreaenUd  by  the  Pub- 
iimherB. 

1o  the  already  large  number  of  maps  and  plans  given  in  previous  editions,  four  of  the 
former  and  nineteen  of  the  latter  are  now  added. 

V  altdd  Kingdom— Ireland.  Ward. 

thorough  Guide  Series.  Ireland  (Part  ii.)  East,  West,  and  South,  including  Dublin 
And  Howth.  By  G.  S.  Ward.  5th  edition.  London :  Dnlau  4  Co.,  1906.  Size 
6j|  X  4),  pp.  xxiv.  and  236.  Maps  and  Plant.  Price  5$.  net.  Pretented  by  the 
^mhUehen. 

ASIA. 

rtm— HiitorieaL  Indian  Antiquary  36  (1906) :  33-47.        Franks  and  Nioolion. 

^M^he  Sok  and  Eanlska.    Passages  from  an  article  by  Dr.  G.  Franke,  Halensee, 

entitled  *'  Beitr&ge  aus  Ghinesi^en  Quellen  zur  Kenntnis  der  Tiirkvolker  und 

Slc^then  Zentralasiens,"  published  in  the  Proceedimjfi  of  the  Royal  Academy  of 

^*     enoes  of  Prussia,  1904,  selected  and  translated  by  Miss  C.  Nicolson. 

Franke  oonsidera  the  Sok  of  the  Chinese  to  be  identical  with  the  Sakas  (ct 
number,  p.  76).  He  traces  their  various  movements,  and  also  discusses  the  date 
nishka's  reign. 

Tats. 

^^Toceedings  of   the    Central  Asian    Society,  Baluchistan.    By  Colonel  C.  E. 
te,  O.B.I.,  etc.    London :  Central  Asian  Society,  1906.    Size  10  x  6|,  pp.  40. 
"'WtaimUd  by  the  Author. 

valuable  account  of  the  present  condition  and  general  relations  of  Baluchistan, 
hich  the  author  was  Chief  Commissioner  from  1900  to  19(»4. 

^ral  Alia— Tian  Shan.    M.Q.  Get,  MUnchen  1  (1905) :  484-488.  Ksnhaehor. 

'^rschungsreise  in  den  Tian-Sohan.    Yon  Dr.  Gottfried  Merzbachor. 

Richard. 

.  Richard.    G^graphie  de  I'Empire  do  Chine  (Cours  Sup^ricur).    Chang-Hai, 
de  la  Mission  Catholiquo  k  I'Orphelinat  do  T'ousb-wC,  1905.    Size  7)  X  5, 
'^  xviii.,  564,  and  zzii.    Mape  and  Plane.    Presented  by  the  Publishers. 
Originally  intended  for  use  in  the  French  schools  in  China,  but  extended  so  as  to 
a  compendium  of  Chinese  geography  for  more  general  purposes.    Each  of  the 
"Winces  is  described  in  turn,  and  there  are  sections  on  the  coasts,  the  political  and 
'^Kimio  geography,  and  on  the  dependent  territories. 

Bmpiro— Tibet.    M.O.  Qes.  MUnchen  1  (1905):  496-499.  Filehner. 

pedition  mm  Oberlauf  des  Hwangho  in  Osttibet.    Yon  I^ntnant  W.  Filehner. 

Bmplro— Tibet.  Bandberg. 

and  the  Tibetans.    By  Graham  Sandberg.    London :  Society  for  Promoting 
Knowledge,  1906.    Size  10  x  ^y  pp.  x.  and  334.     Price  5s.    Presented 
the  PMishers. 


Geography.  jToun^jr  Poo  6  (1905) :  519-571.  Chavannss. 

pays  d'occident  d'apr^  lo  Wei  lio.    Par  E.  Chavannes. 

TThe  Wei  lio  was  a  historical  work,  now  lost,  which  is  quoted  from  by  a  Chinese 
^^^^Iwr  who  wrote  in  429  a.d. 
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EMtern  Asia.  8coUi$h  G.  Mag.  22  (1906) :  181-188.  Little. 

Hanoi  and  Kwang-Chow-Wan ;  France's  last  acquisition  in  China.  Bj  Mrs. 
Arohibald  Little. 

French  Indo-China.  Pfttt^. 

Paul  Patt^.  Hinterland  Moi*.  Avec  nne  Introduction  de  M.  le  0€n^nd  F. 
CanouRe  et  une  Lettre-Prdfaoe  de  M.  le  Lieut.-Colonel  Adam  de  Villiers.  Paris : 
PloD'Nourrit  et  Gie.,  1906.  Size  7}  X  5,  pp.  yiii.  and  260.  Map  and  lUudraiian$. 
Price  Sb.  3d. 

Account  of  the  author's  work  as  a  French  official  in  a  little-known  part  of  Indo- 
China. 

India.  Ihibois  and  Beanohamp. 

Hindu  Manners,  Customs,  and  Ceremonies,  by  the  Abbe  J.  A.  Dubois.  Translated 
from  the  Author*8  later  French  MS.  and  edited,  with  Notes,  Corrections,  and 
Biography,  by  Henry  K.  Beauchamp.  With  a  Prefatory  Note  by  the  Right  Hon. 
F.  Max  Miiller  and  a  Portrait  Third  edition.  Oxford :  Clarendon  Press,  1906. 
Si«e  7i  X  5,  pp.  xxxiv.  and  742.    Price  6«.  net.    PretenUd  by  the  Pi*WtV«er». 

India.  Abbott 

Through  India  with  the  Prince.     By  G.  F.  Abbott    London :  B.  Arnold,  1906. 

Size  9k  X  6,  pp.  x.  and  312.    Map  and  lUuttrations.    Price  12s.  ed.  net.    Pr&- 

tented  by  the  Publislter. 
Embodies  a  good  deal  of  shrewd  observation  on  questions  bearing  on  the  preBent 
and  future  of  the  Indian  Empire.    The  views  expressed  are  generally  jodioions^ 
thougli  a  slightly  cynical  vein  is  now  and  then  apparent. 

India— Bengal.  J.  East  Indian  Aisociation  89  (1906) :  65-79.  Xitnu 

The  Partition  of  Bengal  and  the  Bengali  Language.    By  S.  M.  Mitra. 

India— BengaL  

Backergunge  District  Gazetteer.  Statistics,  1901-02  (pp.  31);  Bogra  (pp.  27); 
Chittagong  (pp.  29);  Ohittagong  Hill  Tracts  (pp.  15);  Dacca  (pp.  29);  Dinajpor 
(pp.  29);  Faridpur  (pp.  29);  Jalpaiguri  (pp.  29);  Malda  (pp.  29);  Mymensingh 
(pp.  33);  Noakhali  (pp.  29);  Pabna  (pp.  29);  Bajshahi  (pp.  29);  Bangpmr  (pp. 
31);  Tippera  (pp.  29).   Calcutta,  1905.   Size  8^  X  5|.   Presented  by  the  India  Office, 

India— Census.  Hkzdjr 

Memorandum  on  the  Ago  Tables  and  Bates  of  Mortality  of  the  Indian  Cenfiifl  of 
1901.    By  G.  F.  Hardy.    Calcutta,  1905.    Size  13)  x  8),  pp.  66. 

India- Onjar&t.  J,B.  Asiatic  8,  (1906) :  458-460.  Tlto^ 

The  name  Gnjarat.    By  J.  F.  Fleet. 

India — Madras.  _— ^ 

Madras  District  Gazetteers.  Statistical  Appendix  for  South  Canara  District 
(pp.  iv.  and  74);  Ditto  Kumool  District  (pp.  iv.  and  46);  Ditto,  Tinnevelly 
District  (pp.  iv.  and  58).   Madras,  1905.    Size  10x6}.   Presented  by  the  India  Offiee, 

India— Nepal.  L^rl. 

Lc  N^pal.  l^tude  historique  d*uu  Royaume  ^Hindou.  Par  Sylvain  L^vi.  Vol.  8. 
( Annales  du  Mnse'e  Guimet,  Biblioth^ue  d'Etudes,  T.  xvtii.)  Paris :  E.  Leroox, 
1905.    Size  10  x  6),  pp.  410.     Illustrations.    Price  lOs. 

This  volume,  which  completes  the  work  (Journal,  vol.  26,  p.  235),  deals  with  r0 
ligion  and  history,  concluding  with  an  account  of  a  visit  to  Nepal  in  1898. 

India — United  Provinces.  HeriU 

Sitapur :  A  Gazetteer,  being  volume  40  of  the  District  Gazetteers  of  the  United 
Provinces  of  Agra  and  Oudh.  By  H.  B.  Nevill.  Allahabad,  1905.  Sise  9x6, 
pp.  224,  xliv.,  and  vi.    Ifap.    Presented  by  the  India  Office. 

Japan.  Kaampls^ 

The  History  of  Japan,  together  with  a  Description  of  the  Kingdom  of  Siam, 
1690-92.  By  Engelbert  Kaempfer,  m.d.  Translated  by  J.  G.  Scheuchzer,  f.b.8. 
3  vols.  Glasgow :  James  MacLehose  &  Sons,  1906.  Size  9x6,  pp.  (vol.  1)  xo. 
and  338 ;  (vol.  2)  x.  and  398 ;  (vol.  3)  x.  and  386.  Facsimile  Maps  and  lUuatra" 
tions.    Price  37s.  6d.  net.    Presented  by  the  Publishers, 

The  attention  directed  to  Japan  at  the  present  time  lends  a  special  interest  to  thi< 
reprint  of  one  of  the  most  important  of  the  early  works  on  that  empire. 
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■■lay  AreUpelago— Gilelo.  Oademans  and  Schut. 

T$.  K,  Ned.  Aard.  G.  Anuierdam  23  (1906) :  335-340. 
De  Daam  "  Halemahera,"  door  P.  A.  OudemaDB,  met  toelicbtiDg  door  J.  A.  F.  Schut. 

■■lay  Arohipelago— Java.  Deknatel. 

Tt.  K.  Ned.  Aard.  O.  Amsterdam  23  (1906):  332-335. 
Bettijging  van  den  Tjcrimai.    Door  J.  A.  Deknatel. 

■■lay  ArehipeUgo— Java.    Deuttch.  Rundtchau  G.  28  (1906) :  241-244.  Zilrn. 

Von  Tosari  zum  Bromo.    Beiseerinnerungen  aus  dem  Yulkangebiet  Javas.    Von 
Ralph  Ziirn.     With  Map  and  lUuitrations. 

■■lay  Arehipelago— Somatra.  Tobler. 

Tb.  K.  Ned.  Aard.  G.  Amsterdam  23  (1906) :  199-315. 

Topographische  nnd  Geologische  Beschreibuug  der  Petroleumgebiete  bei  Moeara 
SnuD  (Sud-Sumatra).    Von  Dr.  A.  Toblcr.     WWi  Maps  and  Illustrations. 


Robert. 

Le  Siam.  Etude  do  Geographic  politique.  Par  Ernest  Robert.  (Travaux  du 
S^minaire  de  Geographic  do  rUuiversite  de  Liege.  Fascicule  V.)  Lie'ge,  1906. 
Siae  10  x  6J,  pp.  76.    Map. 

AFRICA. 
Abjiiinia— Trade.  


Betichte  iiber  Handel  und  Industrie,  zusammengestellt  im  Reiclisamt  des 
lonem.  Band  ix.  1  Heft.  Die  Haudels-  und  Verkehrsverhaltnisse  Abessiniens. 
Berlin :  Carl  Heymann,  1905.    Size  9  x  6,  pp.  60.    Map.    Price  U. 

Afriea.  HotchkiMi. 

Sketches  from  the  Dark  Continent.  By  Willis  R.  Hotchkiss.  London :  Headley 
Brothers,  {_not  dated].  Size  7|  X  5,  pp.  130.  Price  Is.  net.  Presented  by  the 
PtMiskers. 

Treats  of  missionary  work  in  British  East  Africa,  and  tho  mission  question  in 
geoeral. 

Alftria.  Belloe. 

Esto  Perpetua.  Algerian  Studies  and  Imjpressions.  By  H.  Bclloc.  London : 
Duckworth  &  Co.,  1906.  Size  7}  X  5|,  pp.  viii.  and  192.  Illustrations.  Price  5s. 
net.    Presented  by  the  Publiiherg. 

This  little  book  brings  out  in  a  striking  way  the  salient  facts,  both  of  the  physical 
geography  and  history  of  North  Africa. 

Algtria.  La  G.y  B.S.G.  Pans  13  (1906) :  134-135.  Pelet. 

La  position  geographiquo  d'El  Oued.    Par  I'aul  Pelet. 

Sttntoland.  /.  African  S.  5  (1906) :  233-251.  Kabille. 

The  Basuto  of  Basutoland.    By  Bev.  A.  Mabille. 

Britiih  East  Africa.  

Handbook  for  East  Africa,  Uganda,  and  Zanzibar,  1906.  Mombasa  :  Printed  at 
the  East  African  Standard  l^rinting  Press.  Size  7^  X  5,  pp.  iv.  and  262.  ilfap. 
Presented  by  H.M.  Commissioner  for  the  East  Africa  Protectorate, 

A  revised  edition  of  this  useful  handbook. 

Cape  Colony—Little  Namaqualand.  Bonaldfon. 

J.  Oeol.  8.  South  Africa  8  (1905):  158-166. 

Notes  on  the  Copper  Deposits  of  Little  Namaqualand.  By  J.  II.  Bonaldson. 
With  Map, 

Central  Africa.  J.  African  8.  5  (1906) :  182-186.  Dawe. 

An  Ascent  of  Ruwcnzori.    By  M.  J.  Dawe. 

Mr.  Dawe  ascended  to  a  point  a  little  alx)ve  tho  base  of  the  glacier  at  the  head  of 
the  Mubuko  valley.    Tho  paper  consists  mainly  of  botanical  notes. 

Congo  State.  Z.  Gcs.  E.  Berlin  (1906) :  114^-118.  Frobenins. 

Leo  Frobenius'  Forschungsreise  in  das  Eassai-Qcbiet.  IL  Boricht  fiber  die 
Reisen  und  Arbeiten  vom  30.  Mai  bis  2.  Dezember  1905.  Von  Leo  Frobenius. 
With  Illustrations. 

Noticed  in  tho  June  number  (p.  629).    See  also  ante,  p.  181. 
Dahome.  Fran9ois. 

Notre  Colonic  du  Dahomey,  sa  formation,  son  de'veloppement,  son  avenir.    Par 
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G.  Francis.  Preface  de  Luoion  Hubert.  Paris:  £iiiile  Laroae,  1906.  Size 
10  X  6i,  pp.  Tiii.  and  284.    lUmtratioM,    Price  B/r. 

A  general  sketch  of  Dahome,  with  a  disooBaion  of  the  posaibilitieB  of  its  eoonomic 
development. 

Egypt  M.G.  Ge$,  MUneihen  1  (1905)  :  494-496.  Sferomar. 

Geographiache  Beobachtnngen  in  der  libyBchen  W&ste.  Yon  Dr.  Ernst  Freiherr 
Stromer  Ton  Reichenbach. 

French  Congo.  Bev.  Fran^aise  SI  (1906):  140-148.  Laaalle. 

B^rganiaation  da  Congo  Fran9ai8.    Par  0.  de  Lasalle. 
See  note  in  the  April  number  (p.  406). 
French  Weit  Africa.  Decone  and  Oandefroj-Demombynoa. 

Doctenr  Decorse  et  M.  Gandefroy-Demombynee.    Babah  et  les  Arabes  du  Ghari. 

Documents  Arabes  et  Vooabulaire.    Paris :  E.  Guilmoto,  [not  dated].    Size  9x6, 

pp.  64. 

Reproduction  of  dooaments  bearing  on  the  career  of  Babah,  written  by,  or  taken 
down  from  the  mouth  of,  persons  closely  associated  with  the  conqueror. 

Lake  Chad.  La  0.,  B.8.0.  Pane  IS  (1906):  195-214.  Tilho. 

Exploration  du  lac  Tchad.  (Fevrier-mai  1904.)  Par  Jean  Tilho.  With  Map§ 
and  lUuitration. 

Noticed  in  the  present  number  (p.  168). 

Liberia.  JohnatOB. 

Liberia.  By  Sir  Harry  Johnston,  a.o.M.a.,  etc.  With  an  Appendix  on  the  Flora 
of  Liberia.  By  Dr.  Otto  Stapf.  2  vols.  London :  Hutchinson  &  Co.,  1906. 
Size  10  X  7,  pp.  xxviii.  and  1184.  MapB  and  Illutirations.  Price  42<.  net.  Pre- 
sented  by  the  Author.    [To  be  reviewed.] 

Madagascar.  lUrtonae. 

Itev.  Madagaecar  7  (2)  (1905)  :  527-545 ;  8  (1)  (1906) :  27-55, 104-124,  215-240. 
Fianarantsoa  et  le  Betsil^  Central.    Par  Lieut.  Ed.  de  Martonne.     With  Map$ 
and  Illuetrations. 

Mauritius.  P.R.8.,  Ser.  A,  76  (1905) :  507-511.  Olaxtoii. 

Preliminary  Beport  on  a  Survey  of  Magnetic  Declination  near  the  Boyal  Alfred 
Observatory,  Mauritius.    By  T.  F.  Olaxton. 

Morocco.      Beneeignemente  Col.,  Comite  A/rique  Franfaiee  (1906)  :  49-63.      Pobegvin. 

Documents  do  la  mission  maritime  Fran9aise  du  Commandant  Dyd  Notes  aur 
Mogador.    Par  E.  Pobeguin.     With  lllustratione. 

Niger.  La  G„  B.8.0.  Parie  18  (1906) :  81-90.  ]>esplagBM. 

Une  mission  arch^logique  dans  la  vall^  du  Niger.  Par  —  Desplagnes.  With 
lUuetrationB. 

HigerU.  Scottish  G.  Mag.  22  (1906) :  173-181.  Watt 

Southern  Nigeria.    By  James  Watt     With  lUuttratiotu. 
Kile.  Ljoaa. 

Finance  Ministry.    Survey  Department  Egypt.    The  Physiography  of  the  Biver 

Nile  and  its  Basin.    By  Captain  H.  G.  Lyons.    Cairo,  1906.    Sise  11x7),  pp. 

viii.  and  412.     Maps  and  Diagrams,    [To  be  reviewed.] 

NUe  Valley.  B.8.  Beige  G4bl.  19  (1905) :  260-263.  Butot 

La  g^logie  de  la  vallee  du  Nil  et  les  nouvelles  d^couvortes  ^olithiquea  et 
pal^olithiques  qui  y  ont  iX&  faites.    Par  A.  Butot 

North  Africa.  Kennuum. 

Nordafrika  (mit  Ausschluss  des  Nilgebietes)  nach  Herodot.  Von  Bicbard 
Neumann.  Leipzig :  Gustav  Uhl,  [not  dated].  Size  9x6,  pp.  166.  Price  2m. 
Presented  by  the  PMisher, 

South  Africa— HataL  

South  Africa.  Natal  Boute  Book.  2  vols.  Prepared  for  the  General  Stafl^  War 
Office.  1906.  Size  7}  X  5,  pp.  (vol.  1)  x.  and  364 ;  (vol.  2)  x.  and  714.;  Maps 
and  Illustrations.    Presented  by  the  War  Office. 

South  Africa— Zululand. 


South  Africa.  Military  Beport  on  Zululand.  Prepared  for  the  General  Sta£^  War 
Office,  1906.    Size  6}  X  4j,  pp.  viii.  and  458.    Map  and  Diagrams.    Presented  by 
the  War  Office. 
Begins  with  a  chapter  on  the  physical  geography  of  Zululand. 
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CIttUA.  WhatM. 

OMmda.  the  New  Nation.  A  book  for  the  Settler,  the  Emigrant,  and  the  Politician. 

Bf  H.  B.  Whates.    London :  J.  M.  Dent  &  Co.,  1906.     Size  8  X  5},  pp.  xiT.  and 

nUuiraiumi.    Price  3$.  6d.  net.    Presented  by  the  PMUhera, 

BitonsBes,  from  personal  experience,  the  prospects  offered  by  Canada  to  immigrants, 
cipeciallj  from  the  point  of  yiew  of  agncnltnre.  Some  other  questions  are  also 
treated  of.  The  book  is  written  from  the  standpoint  of  an  unprejudiced  observer,  and 
•hoold  be  of  great  use  to  intending  immigrants,  while  also  urging  a  plea  for  a  definite 
policy  as  regards  emigration  in  general. 

Onida.  BlackwoocTa  Mag.  179  (1906) :  392-402.         Hanbory-Williams. 

At  the  Mouth  of  the  Saskatchewan.    By  G.  Hanbnry- Williams. 

Ouada.  La  O.,  B£.0.  Paris  18  (1906) :  151-153.  Budanz. 

Le  elimat  de  Dawson-Gity.    Par  Lucien  Budaux.     With  Diagram. 

Quada.  

Dominion  of  Canada.  Annual  Beport  of  the  Department  of  Indian  Affairs  for  the 
year  ended  June  30, 1905.  Ottawa,  1906.  Size  10  x  6),  pp.  xxx?i.,  452,  and  168. 
nUttratioM. 

Cnsda— British  Oolumbia.  Bobertson. 

Windy  Arm  Mineral  Locations  in  the  Atlin  Mining  DiTision.  By  W.  F.  Bobertson. 
(Provincial  Bureau  of  Mines,  Bulletin  No.  1.)  Victoria,  B.C.,  1905.  Size  10}  x  7}. 
Map. 

Cnsda— Historical.  8alone. 

Emile  Salone.  La  colonisation  de  la  Nouvelle-France.  j^tude  snr  les  originee  de 
la  Nation  Canadienne  Frao^aise.  Paris :  £.  Guilmoto,  [not  dcUed].  Size  9  x  5}, 
pp.  xii.  and  468.    ifap.    Price  7.50  fr, 

A  well-written  history  of  tho  beginnings  of  Canada  under  the  French. 

Ouada— Selkirk  Bangs.  Wheeler. 

The  Selkirk  Bange.  By  A.  O.  Wheeler.  Vol.  1.  Ottawa,  1905.  Size  9}  x  6},  pp. 
xvii.  and  460.    lUuetrationi.    Presented  by  (he  AutJunr.    [To  bo  reviewed.] 

Ouada— Treaties.    T.  Hist,  and  Sc.  8.  Manitoba,  No.  66  (1905) :  pp.  12.  Laird. 

Oar  Indian  Treaties.    By  Hon.  David  Laird. 

Itdao— Mines.  Bonthworth. 

Las  Minas  dc  Mexico  (Edicidn  ilustrada).  Historia,  Oeologia,  Antigua  Mineria,  y 
Descripcidn  General  de  los  Estados  Mineros  de  la  Bepiiblioa  Mexicana,  En  Espafiol 
i  Ingles.  Tomo  ix.  Octubre,  1905.  Publicado  .  .  .  por  J.  B.  Southworth.  Sizo 
13  X  10||,  pp.  2G0.  Illustrations.  Twt  Copies,  Presented  by  the  Auihor  and  8. 
Hardman,  Esq. 

Viitad  States.  Andnboa 

Audubon's  Western  Journal :  1849-1850.  Being  the  MS.  record  of  a  trip  from 
New  York  to  Texas,  and  an  overland  journey  through  Mexico  and  Arizona  to  the 
goldfields  of  California.  By  John  W.  Audubon.  With  biographical  memoir  by 
bis  daughter,  Maria  B.  Audubon.  Introduction,  notes,  and  index  by  Frank 
Hey  wood  Hodder.  Cleveland:  The  Arthur  H.  Clark  Co.,  1906.  Sizo  10  x  6J, 
pp.  250.     Map,  Portrait,  and  Illustrations.    Price  $3  net. 

Printed  from  an  unpublished  MS.  The  author,  son  of  the  great  ornithologist, 
iooompanied  Colonel  Webb  on  his  expedition  across  the  continent  in  the  days  of  the 
gold  fever. 

Vaited  States.  Fordham  and  Ogg. 

Personal  Narrative  of  Travels  in  Virginia,  Maryland,  Pennsylvania,  Ohio,  Indiana, 
Kentucky ;  and  of  a  Besidence  in  the  Illinois  Territory,  1817-1818,  by  Elias 
Pym  Fordham.  Edited  by  Frederic  Austin  Ogg.  Cleveland:  The  Arthur  H. 
Clark  Co.,  1906.  Size  9)  x  6},  pp.  248.  Faesimile  Sketches  and  Plans.  Pnce%^net. 
From  a  hitherto  unpublished  mannscript.    It  throws  valuable  light  on  the  settlement 

of  the  lands  beyond  the  Alleghanies  in  the  early  part  of  the  nineteenth  century. 

Vaited  States— Adirondack  Mts.    Popular  8ei.  Monthly  9%  (1906) :    195-210.       Kamp. 
The  Physiography  of  the  Adirondaoks.    By  Prof.  J.  F.  Kemp.    With  Illustrations. 
Noticed  in  the  July  number  (p.  79). 
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United  BtoUs— Altitiides.    B.U.S.  Qeci.  Surv.,  No.  274  (1906):  pp.  1072.  Os^iMtt. 

A  Dictionary  of  Altitudes  in  the  United  States  (Fourth  Edition).  Compiled  by 
Henry  Gannett. 

United  States— Ariiona.  Lindgren. 

The  Copper  Deposits  of  the  Clifton-Morenoi  District,  Arixona.  By  W.  landgren. 
(U.S.  Geological  Survey,  Professional  Paper,  No.  43.)  Washington,  1905.  Bise 
11}  X  9,  pp.  376.  Maps  and  Illtuirations.  Presented  by  the  U,8.  Qedogifsal 
Survey. 

United  States— California.  


Preliminary  Report  of  the  State  Earthquake  Investigation  Commission.  Berkeley, 
1906.    Size  11  x  7},  pp.  20. 

United  States— Coal.  Bell. 

Goal  Industry  of  the  United  States  in  1901.  Foreign  Office,  Miscellaneous,  No. 
643, 1906.    Size  10  x  6},  pp.  62.     Price  3(2. 

United  States— Colorado.  BaTii. 

B.  Museum  Comp.  Zoology,  Harvard  CoU.,  Qeol.  8er.  8  (1905) :  1-12. 

Glaciation  of  the  Sawatch  Bange,  Colorado.    By  W.  M.  Davis.     With  Plate. 

United  States— Colorado  Biver.    B.  American  0.8.  88  (1906)  :  1-16.  Maedongal. 

The  Delta  of  the  Kio  Colorado.   By  D.  T.  Macdougal.    With  Maps  and  lUuelraUane. 
See  note  in  the  Monthly  liecord,  Juno  number  (p.  631). 

United  States^Oeological  Survey.  [Valeott.] 

Twenty-sixth  Annual  Beport  of  the  Director  of  the  United  States  Geological 
Survey,  1904-5.    Washington,  1905.    Size  11}  x  8,  pp.  322.    Maps. 

United  States — Eistorieal.  Lowery. 

The  Spanish  Settlements  within  the  present  limits  of  the  United  States,  1518-1561 ; 
Florida,  1562-1574.  By  Woodbury  Lowery.  New  York  and  London:  G.  P. 
Putnam's  Sons,  1901, 1905.  Size  9}  x  6),  pp.  xii.  and  510,  and  xx.  and  500.  Jlfaps 
and  lUuatrations.    Price  21s.  net. 

The  best  history  that  has  appeared  on  the  early  pioneer  work  of  the  Spanish  in  the 
United  States. 

United  States— Historieal.  Pittman  and  Hoddsr. 

The  Present  State  of  the  European  Settlements  on  the  Mississippi,  with  a  Geo- 
graphical Description  of  that  Biver  illustrated  by  Plans  and  Draughts,  by  Captain 
Philip  Pittman.     An  exact  reprint  of  the  original  edition,  London,  1770 ;  edited, 
with  Introduction,  Notes,  and  Index,  by  Frank  Hey  wood  Uodder.    Cleveland : 
The  Arthur  H.  Clark  Co.,  1906.    Size  9^  x  6^,  pp.  166.    Facsimile  Map$  and  Platu, 
Price  $3  net. 
One  of  the  many  reprints  of  scarce  works  of  travel,  etc.,  which  have  appeared  in 
America  within  the  last  few  years.    The  author  went  out  with  the  British  troops  sent 
to  occupy  and  organize  the  portions  of  Louisiana  ceded  to  England  by  the  treaty  of 
Paris,  and  his  narrative  is  a  valuable  authority  on  occurrences  during  his  five  years* 
residence.    All  the  original  maps  and  plans  are  reproduced  in  facsimile. 

OEHTRAL  AHD  SOUTH  AMBBIOA. 

Argentine  Bepnblie.  Martinei  and  LewandowsU. 

L' Argentine  an  XX*^  Sibde.  Par  Albert  B.  Martinez  et  Maurice  Lewandowski. 
Avec  une  Introduction  par  Charles  Pellegrini.  Paris :  A.  Colin,  1906.  Size 
7J  X  5,  pp.  xxxii.  and  432.    Maps.     Price  5/r. 

A  useful  summary  of  facts  concerning  the  Argentine,  especial  attention  being 
devoted  to  economic  resources. 

Argentine  Bepnblie.    Deutsch.  Rundschau  O.  28  (1906):  206-211.  Federieot. 

Die  Quebraoho-Waldungen  in  Argentinien  und  ihre  Zukunfi  Yon  Q.  L. 
Fedcrioos. 

Braiil  and  Columbia.         Z.  Ges.  E.  Berlin  (1906) :  80-101 .  Koeh. 

Bericht  fiber  seine  Beisen  am  oberen  Bio  Negro  und  Yapur&  in  den  Jahien 
1903-1905.    Yon  D.  Theodor  Koch-Griinberg.     IVith  Map  and  lUustraiions. 

Noticed  in  the  May  number  (p.  505). 
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Otatral  Am«riM  uid  Wait  Indies.  Sapper. 

Verh,  16.  DetUsch.  €hographentage$  Danzig  (1905):  102-134. 

Ergebnieee  der  neneren  Untenuohungen  Uber  die  jiingston  mittel&merikaniBchea 
nnd  weitindisoheii  YnlkanauBbruche.    Yon  Prof.  Dr.  K.  Sapper. 

OdtemliU— Velcaaoei.  Stflbel  and  Wolf. 

Die  Yolkanberge  Yon  Colombia,  geoloeiscb-topograpbiscb  nufgenommen  und 
beacbrieben  Ton  Alpbons  StQbel.  Nacb  deasen  Toae  erg&nzt  und  beransgegeben 
von  Theodor  Wolf.  Dresden  :  W.  Bactnscb,  1906.  Size  l.t  x  10,  pp.  154,  Mapn 
and  Plalei.    Price  20m.     Presentetl  by  the  PMitHier.    [To  bo  reviewed.] 

OdIvaMa— Earthquake.  Naiure  73  (1906) :  395.  

Tbe  Colnmbian  Eartbqnake. 

Panama.  Pensa. 

La  B^publique  et  le  Canal  de  Panamn.  Par  Henri  Penso.  Paris :  Haobette  & 
Cie.,  1906.    Size  10  x  6.},  pp.  344.    Majpe.    Price  7 /r.  50.    Pretented  by  the  Author, 

Pftraguaj.  Mangels. 

Wirtadiaftliclie,  natnrgesobicbtliolie    nnd   Klimatologische    Abhandlungen  ans 
Paraguay.    Yon  U.  Mangels.    Miinchen :  Dr.  F.  P.  Datterer  &  Cie.,  1904.    Size 
9|  X  6,  pp.  viii.  and  364.    lUustratione.    Price  5$.  Sd. 
A  miscellaneous  collection  of  studies  largely  bearing  on  tbe  economic  resources  of 

Paraguay.    Tbey  are  of  value  in  view  of  tbe  scanty  nature  of  tbe  literature  on  tbat 

country. 

Waat  Indiaa.  T.  Canadian  I.  7  (1902) :  351-370.  Spenoar. 

Tbe  Windward  Islands  of  tbe  West  Indies.  By  J.  W.  Spencer.  With  Map$  and 
Jlluelratums. 

AUSTBALASIA  AND  PACIFIC  ISLANDS. 

Bering  Saa— Seal  Islanda.  Stajnegar. 

Norske  O.S.  Aarbog  16,  1904-1905  (1905):  128-136. 

Fra  mine  reiser. til  SsBl0eme  i  Beringahavet.    Af  Leonard  Stejneger. 
Hawaii  Jahresb.  G.  Get.  Bern  19,  1903-4  (1905):  79-99.  Yoli. 

Eine  Beiae  auf  den  Sandwicb-Inseln.    Yortrag  von  Dr.  Walter  Yolz. 

Haw  Gninaa— Dnteb.     Ts.  K.  Ned.  Aard,  G.  Ameterdam  23  (1906) :  320-331.        Buys. 

Besoek  aan  den  Eannibalenstam  van  Noord  Nieuw-Guinea.    Door  Th.  H.  Buys. 
Hew  Zealand.  

Statistics  of  tbe  Colony  of  New  Zealand,  1904.  2  vols.  Wellington,  1905. 
Size  13}  X  8),  pp.  xvi.  and  640. 

Samoa— Emption.  DeuUch,  KdonidbHaU  17  (1906):  143.  Williams. 

Beriobt  des  Amtmanns  Williams  iiber  den  Ausbrucb  des  Yulkans  auf  Sawaii. 
With  Sketch-map. 

Samoar-Sniption.  JToZonto/^  Z.  7  (190G) :  150-152.  

Beriobt  iiber  eine  Boise  nacb  Savaii  zur  Bcsichtigung  des  dortigen,  im  August 
1905  entstandenen  Yulkans.     Yon  G.  S. 

Cf.  note  in  tbe  Journal  for  December,  1905,  p.  675. 

South  Australia.  Oill. 

The  History  and  Topography  of  Glen  Osmond.  By  Thomas  Gill.  Adelaide, 
1905.    Size  9x6,  pp.  vi.  and  162.     Illustrations. 

South  Australia.  Gregory. 

The  Dead  Heart  of  Australia.  A  Journey  around  Lake  Eyre  in  the  Summer  of 
1901-1902,  with  some  account  of  the  Lake  Eyre  Basin  and  the  Flowing  Wells  of 
Central  Australia.  By  J.  W.  Gregory,  p.r.s.,  n.sc.  London:  John  Murray,  1906. 
Size  9  X  6,  pp.  xvi.  and  384.  Maps  and  Illustrations.  Price  16».  net.  Presented 
by  the  Publisher.    [To  be  reviewed.] 

POLAB  BEGIOHS. 

Anterotie.  M.O.  Ges.  MUnehen  1  (1905):  491-494.  Drygalski. 

Die  Antarktis.    Yon  Prof.  Dr.  E.  von  Drygalski. 

Antaratie— Flora.  0.  M.  148  (1906) :  456  458.  Cardot. 

Note  aur  la  v^g^tation  bryologique  de  TAntarctide.    Note  de  J.  Cardot 
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AnUretio — Oerman  Ezpeditioii.  DrjgaltU  and  Oth«n. 

Verh.  15.  Deutieh.  O^ograpkeniageg  Dangig  (1905) :  8-64. 

Allgemeiner  Berioht  fiber  die  Arbeitea  der  Deutscben  Siidpolar-Expedition  mid 
deren  Yerwertiing.  Von  Prof.  Dr.  Eriob  yon  Drygalski.  Einige  soogeomphiiohe 
Ergebniflse  der  Deutaohen  Siidpolar-Expedition.  Yon  Prof.  Dr.  E.  Yanboffen. 
Mitteilimgen  iiber  das  Yorkommen  and  die  Tatigkeit  der  Bakterien  im  Meer. 
Yon  Dr.  H.  Qazert.  Ueber  Grundproben  and  geologisob-petrograpbisobe  Arbeiten 
der  Expedition.  Yon  Dr.  E.  Pbilippi.  Ueber  die  Windverbaltnisse  an  der 
Winterstation  des  Qauss.  Yon  Dr.  Wilh.  Meinardos.  Erdmagnetisobe  Probleme 
und  die  Deutscbe  Siidpolar-Expedition.  Yon  Dr.  Fr.  Bidlingmaier.  Die  erdmag- 
netischen  Arbeiten  anf  der  Kergaelen-Station.  Yon  Dr.  K.  Luyken.  With 
Map  and  DiagratM. 

Antarctio— Wilkes  Land.    B,  American  G.8.  88  (1906):  30-32.  Baloh. 

Wilkes  Land.    By  E.  S.  Balcb. 
Tbe  writer  contests  the  views  of  Gaptain  Soott  in  regard  to  Wilkes  Land. 

Arctic— Bnssian  Expedition.  Toll. 

B.A.  Imp.  8o.  8t.  Petersburg,  Claue  phys.-math.  18  (1908) :  65-94 ;  80  (1904) : 

55-66,  149-194. 

Bapports  sar  les  travaux  de  Texpedition  Polaire  Basse  dirig^  par  le  Baron 
Toll ;  iv.-v. ;  vi. ;  vii.-ix.     With  Map  and  Platea.    [In  Rassian.] 

Polar  Bcgions.  AretowakL 

Projet  d'une  Exploration  Syst^matiqne  des  Regions  Polaires.  Par  Henryk 
Arctowski.    Brnxelles,  1905.    Size  9x6,  pp.  26. 

XATESXATICAL   eSOOBAPHT. 

Latitndo.  Biv.  O.  Italiana  12  (1905) :  509-515.  Loparfido. 

Misara  della  latitadine  geografica  ool  metodo  dei  passaggi  in  meridiano  di  stelle 
fondamentali.    Nota  del  A.  Lopcrfldo. 

Longitndo  Determinations.  Chriitio. 

Royal  Observatory,  Greenwich :  Telegraphic  Determinations  of  Longitude  made 
in  the  years  1888  to  1902.  Under  the  direction  of  Sir  W.  H.  M.  GhrisUe,  k.o.b., 
Astronomer-Boyal,  Edinbargh.  London:  Wyman  &  Sons,  1906.  Siie  13  x  10, 
pp.  viii.,  324,  and  188.  Plans  and  Diagrams.  Price  15s.  Presented  by  the 
Astronomef'Boycil, 

OrientaUon.  G,Z.  12  (1906) :  101-105.  Fouoker. 

Hollers  ^  Orientierung  naoh  dem  Schatten,"  Die  Taschenuhr  als  Kompass.  Yon 
Earl  Peaoker.     With  Illustrations.    Also  separate  copy  presented  by  the  Auihor, 

Barveying.  0.  Bd,  142  (1906) :  421-424.  Hatt. 

Determination  simnltan^  de  deux  points  an  moyen  des  constructions  graphiqnes 
k  grande  ^olielle.    Note  de  —  Uatt 

Soryoying.  Lea. 

Hydrographic  Surveying :  Methods,  Tables,  and  Forms  of  Notes.  By  S.  H.  Lea. 
New  York  :  The  Engineering  News  Publishing  Co.,  1905.  Size  91  x  %  pp.  172 
and  viii.     C^art  and  Illustrations.    Price  Ss.  net.    Presented  by  the  PMishers, 

PHTBIOAL  AHD  BIOL06I0AL  eiOOBAPHT. 

Geological  History.  Tmer  (1906) :  93-101.  Thoroddaou 

Endnu  nogle  Ord  om  Landbro-Hypotesen.    Af  Th.  Thoroddsen. 
On  the  question  of  a  post-glacial  land-connection  between  Europe  and  Amerioa. 

Geology.  Biv.  G.  Italiana  12  (1905) :  542-552.  DaineUi. 

lie  ultimo  idee  intomo  alle  falde  di  ricoprimento.    G.  DaineUi. 

Geology.  Chamberlin  and  Saliabnzy. 

Geology :  Earth  History.  By  Thomas  G.  Chamberlin  and  RoUin  D.  Salisbury. 
Yols.  2  and  8.  London  :  John  Murray,  1906.  Size  9x6,  pp.  (vol.  2)  xxvi.  and 
692;  (vol.  8)  xii.  and  624.  Maps  and  Illustrations.  Price  {each  rof.)  21«. 
Presented  by  the  Publisher, 
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Gtomorphology— Valley  Formation.  Benioh. 

Norske  G.8.  Aarhog,  16. 1904-1905  (1905) :  71-75. 

En  liden  dal  under  dannelae.    Af  dr.  Hans  RenBob.     With  lUuetraticm, 

eeephjiieB.  B.8.  Jklge  Q€6l.  19  (1905) :  204-215.  Simoons. 

A  ]^poB  d'une  r^oente  tentative  de  oomparaiaon  entre  la  oonstitntion  interne  de 
1a  Terre  et  cello  de  la  Lnne.    Par  G.  Simoens. 

OntTitj.  An,  8.  Ci.  Argentitia  60  (1905) :  280-301.  AloMio. 

Belazione  snlla  determinazione  del  la  gravitk  relativa  fra  La  Plata  (OsBervatorio) 
e  Padova  (Regie  OsBeryatorio).    Eseguita  dal  Dottore  Alberto  Alessio. 

HTdrology— Springi.    Popular  8o.  Monthly  67  (1905) :  673-688.  mtchcook. 

Freob-water  Springs  in  tbe  Ocean.  By  Prof.  C.  H.  Hitcbcock.  With  Map  and 
lUuUrations. 

AirrHBOPOGSOGBAPHT  AKD  HIBTOBICAL  OEOOBAPHT. 

Ckmimeroial—Cocoa.    Monthly  B.  Int.  Bureau  Amer.  Iiepvhl22(}9QG):  812-818.    

World's  Cocoa  Crops  and  Consumption,  1001-1904. 

BUinology— Eskimo.     Norshe  G.8.  Aarbog  16,  1904-1905  (1905):  42-54.      Rasmntsen. 
En  Folkcvandring.    Af  Knud  Rasmussen. 

Historioal— Drake's  Voyage.  Svaas. 

Tbe  Silver  Medal  or  Map  of  Sir  Francis  Drake.    By  Sir  Jobn  Evans.  (Reprinted 

from  tbe  Numismatie  Chronicle^  Fourtb  Seriee,  vol.  6.)  London,  1906.  Siie 
8}  X  5},  pp.  14.     Plate.    Presented  by  the  AutJtor. 

Tbe  writer  makes  use  of  Mr.  Miller  Christy's  book  and  otber  descriptions  of  tbe 
medal. 

Hiftorieal— larly  Travels.  Pnrchas. 

Hakluytus  Postbumus  or  Purobos  His  Pilgrimes.  By  Samuel  Purcbas,  b.d. 
Vols.  11  and  12.  Glasgow :  J.  MaoLebose  &  Sons,  1906.  Size  9x6,  pp. 
(voL  11)  xvl  and  650;  (Vol.  12)  xvilL  and  634.  Maps.  Priee  128.  Gd.  net  per 
To2.    Presented  by  the  Publishers. 

Tbese  volumes  include  travels  to  Russia  and  Eastern  Asia  from  Rubruk  to  tbe 

Jeauits  in  Cbina. 

Historical— Magellan's  Voyage.  Pigafetta  and  Robertson. 

Magellan's  Voyage  around  tbe  World,  by  Antonio  Pigafetta.  Tbe  original  text 
of  tbe  Ambrosian  MS.,  witb  Englisb  translation,  notes,  bibliography,  and  index, 
by  James  Alexander  Robertson.  2  vols.,  and  index.  Cleveland,  U.S.A. :  Tbe 
Artbur  H.  Clark  Co.,  1906.  Size  10  x  6J,  pp.  (vol.  1)  274;  (vol.  2)  314;  (index) 
88.  Portrait,  Facsimile-mapSy  and  Ulustratioiis.  Price  3U.  6<f.  net,  [To  be 
reviewed.] 

History  of  Geology.  Seikie. 

Tbe  Founders  of  Geology.  By  Sir  Archibald  Geikie,  p.r.9.  Secoud  Edition. 
London :  Macmillan  &  Ck>.,  1905.  Size  9J  x  6,  pp.  xii.  and  486.  Price  lOs.  net. 
Presented  by  the  Publishers. 

An  extension  of  the  lectures  on  the  same  subject  published  in  1897,  supplying  a 
masterly  sketch  of  tbe  foundation  and  development  of  geological  science. 

OSVXSAL. 

British  Empire— Census 


Census  of  tbe  British  Empire,  1901.  Report  witb  Summary  and  Detailed  Tables 
for  tbe  several  Colonies,  etc..  Area,  Houses,  and  Population ;  also  Population 
olassified  by  Ages,  condition  as  to  Marriage,  Occupations,  Birthplaces,  Religions, 
Degrees  of  Education,  and  Infirmities.  London,  1906.  Size  13  x  8|,  pp.  Ixiv.  and 
802.    Map.    Priee  3s.  od.    Presented. 

Tbe  total  area  is  given  as  11,908,378  square  miles,  and  the  population  as  398,401,704 
(about  April  1, 1901).  Tbe  estimate  of  area  for  African  possessions  seems  of  doubtful 
accuracy  Dotb  in  the  aggregate  and  in  its  confitituent  parts,  many  of  the  figures  being 
far  in  excess  of  Supan's  (Journal,  Soptember,  1904,  p.  351). 

SdneationaL  L'Sstrange. 

A  Progressive  Course  of  Comparative  Geography  on  the  Concentric  System.  By 
P.  H.  L'Estrange.  London :  G.  Philip  &  Sod,  1906.  Size  11}  x  9,  pp.  xii.  and 
148.    Maps  and  lUusiraiions.    Presented  by  the  Publishers.    [To  be  reviewed.] 
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Hints  to  Travellers.  Keunajer. 

Anleitang  zu  wiBsenfloliaftliohen  Beobochtnngen  auf  Reisen  .' .  .  heranagegeben 
Ton  Dr.  &.  von  Nenmayer.  3  Aufl.  2  toIb.  Hanoyer :  Dr.  M.  J&neoke,  1906. 
Size  9x6,  pp.  (vol.  1.)  xxiv.  and  842,  (vol.  2)  xvi.  and  880.  Map  and  lUuitratiotu. 
Price  (vci,  1)  25m.,  (vol.  2)  24m.    Praented  by  the  Publisher.    [To  be  reviewed.] 

Hints  to  Travellers.  Beeves. 

Hints  to  Travellers,  Soientiflo  and  General.  Edited  for  the  Council  of  the  Boyal 
Geographical  Society  by  E.  A.  Ree?es.  Ninth  edition.  2  vols.  Vol  1,  Survey- 
ing and  Practical  Astronomy.  Vol.  2,  Meteorology,  Photography,  Geology, 
Natural  History,  Anthropology,  Industry  and  Commerce,  ArchsBology,  Medical,  etc. 
London :  the  Royal  Geographical  Society,  1906.  Size  7x5,  pp.  (vol.  1)  xii.  and 
470,  (voL  2)  viii.  and  286.    maptf  Diagrams^  and  Illustrations.    Prioe  lbs.  n«t 

The  work  has  been  largely  re-written,  especially  vol.  1,  which  has  been  adapted 
by  Mr.  Reeves  to  modem  requirements  in  the  matter  of  more  precise  surveys. 

Hints  to  Travellers.  Stewart. 

Active  Service  Pocket  Book.    By  Lieut.  Bertrand  Stewart.    London:  Qale  h 

Polden,  1906.  Size  5}  x  4},  pp.  xvi.  and  426.  Illustrations.  Presented  by  the 
Author. 

Contains  many  hints  likely  to  be  of  use  to  travellers  in  general  as  well  as  military 
officers. 

World.  Xonerisit 

The  World  of  To-day.    By  A.  R.  Hope  Moncrieff.    Vol.  5.  London :  The  Gresham 

Publishing  Co.,  1906.  Size  11x7^,  pp.  viii.  and  266.  Maps  and  lUuttrati<m$, 
Price  8«.  net.    Presented  by  the  Publifhers. 

Tear-Book.  Haaek. 

Geographen-Kalender  .  .  .  herausgegeben  von  Dr.  H.  Haack.    Yierter  Jahrgang. 
1906-1907.    Gotha :  Justus  Perthes,  1906.    Size  6}  x  4},  pp.  xii.  and  664.    Por- 
trait and  Maps. 
A  new  feature  this  year  is  the  very  complete  directory  of  Societies  and  Public 

Institutions  in  any  way  concerning  geography.    The  maps  illustrate,  as  usual,  the 

chief  political  events  and  explorations  of  the  year. 

Tear^Book.  Keltie  and  Benwiok. 

The  Statesman's  Year-Book,  1906.    Edited  by  Dr.  J.  Scott  Keltie,  with  the  aaaist- 
ance  of  L  P.  A.  Renwick.  London  :  Macmillan  &  Co.,  1906.   Size  7}  x  5,  pp.  Ixiv. 
and  1604.    Maps  and  Diagram,    Price  IQs.  6(2.  net.    Presented  by  f}ie  PMishere. 
There  are  considerable  additions  to  the  subject-matter  in  this  edition,  principally 
as  regards  the  United  States,  as  well  as  other  important  new  features.    The  maps  and 
diagrams,  besides  illustrating  the  leading  events  of  the  year  as  regards  political  geo- 
graphy, show  in  particular  the  main  economic  features  of  the  United  States,  and  the 
average  tariffs  of  the  countries  of  the  world.    An  ethnological  map  of  Russia,  by  M. 
Aitofl,  is  published  by  permission  of  MM.  Colin  &  Co. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.Q.S. 

EXTBOPE. 
England  and  Waleii  Ordnanee  Bvamj. 

Obdnahoi  Subvkt  of  Ekqland  and  Walbs  : — Sheets  published  by  the  Direotor- 
General  of  the  Ordnance  Survey,  Southampton,  from  Juno  1  to  80, 1906. 

10  miles  to  1  inch  :— 
Great  Britain,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  10.    Price,  on 
paper.  Is. ;  mounted  on  linen,  Is.  Qd. 

1-ineh  (third  edition) : — 

England  and  Wales,  with  hills  in  brown  or  black,  84,  35,  39,  49,  95,  96, 107,  202, 
204,  242.     Is.  Mch  (engraved). 

Towns  and  Country  around,  with  roads  printed  in  colour,  folded  in  cover  or  flat  in 
sheets.  Gloucester  and  Cheltenliam.  Price,  on  paper.  Is. :  mounted  on  Unen,  la.  6d. 
Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  216,  250.  Prtc^,  on  jMiper,  la. ; 
mounted  on  linen,  Is.  6d.  each. 
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East  Kent  (North),  sheets  273,  274,  und  parU  of  289,  290 ;  East  Kent  (South), 
sheets  305,  306,  321,  and  parts  of  289,  290;  Salisbury  Plain,  sheet  282,  and  parts 
of  sheets  281,  283,  297,  298,  299.  Price,  on  papery  U.  6d.,  mounted  on  linen, 
2f .  soeA. 

Note. — In  future  the  price  of  all  the  ordinary  scries  of  Bmall-scale  maps  mounted 
in  Bections  will  be  one  shilling  more  than  the  price  of  the  same  map  on  paper.  In 
the  case  of  special  maps  it  may  occasionally  be  necessary  to  vary  these  prices. 

6-inch — County  Maps--(flrst  revision) : — 

Breoknoolcshire,  3  n.w.,  9  n.e.,  s.w.,  10  n.w.,  15  n.w.,  31  n.e.,  8.e.,  37  s.w.,  s.i., 
44  8.E.  Cardiganshire,  22  n.w.,  36  n.e.,  b.w.  Carmarthenshire,  3  8.w.  Devonshire, 
17  N.W.,  24  N.W.,  (25  8.E.  and  35  n.e.),  28  s.w.,  31  8.E.,  32  s.e.,  33  8.w.,(35  n.e.  and  25 
8.E.),  36  N.w.,  44  N.W.,  48  8.W.,  54  N.w.,  55  N.w.,  8.W.,  58  N.w.,  60  n.w.,  s.w.,  70  N.E., 
82  8.W.,  89  8.E.,  90  N.B.,  99  N.w.,  100  8.E.,  102  N.w.,  (103  n.e.  and  103a  N.w.)  Lin- 
colnshire, GO  8.B.,  (102  8.W.  and  111  N.w.),  105  N.w.,  109  nje.,  116  n.e.,  124  B.E.,  127 

8.B.,  133  N.W.,  N.E.,  141  B.W.,  142  N.W.,  N.E.,  8.W.,  143  N.W.,  148  B.E.,  153  N.E  ,  154  N.E. 

Horfolk,  69  n.e.,  8.E.,  71  n.w.,  82  8.W.,  90  8.W.,  93  n.e.,  96  b.w.,  b.e.,  106  n.e. 
Suffolk,  4  S.W.,  19  N.w.    Warwickshire,  22  s.s.,  25  8.E.,  26  b.e.,  27  s.w.,  31  n.e.,  31 

N.W.,  8.E.,  35  N.W.,  8.W.,  38  N.E.,  39  B.E  ,  40  N.W.,  N.E.,  B.E.,  41   N.W.,  43   N.B.,  45  N.W., 

N.E.,  s.w.,  46  N.W.,  S.W.,  51  B.E.,  52  N.w.  TorksMro  (First  Revision  of  1891  Survey), 
289  N.W.,  295  N.W.,  s.w.,  298  N.w.      Is.  each, 

25-inoh— Ck)unty  Maps  (first  revision): — 

Carmarthenshire,  XUI.  5,  9,  13 ;  XXH.  2,  9, 13;  XXVI.  15;  XXX.  1 ;  XXXI.  I, 
2,  3,  4,  6,  7,  8,  9, 10,  11,  12,  13,  14,  15,  16;  XXXH.  1,  2,  4,  5,  6,  7,  8,  9,  10,  II,  12; 
XXXIII.  1,2,  3,  4,  5.  6,  7,  8,  9,  10,  11,  12;  XXXIV.  1,  3,  7,  8,  9,  10,  11,  12; 
XXXV.6,9, 10;  XXX1X.4;XL.3;XLI.  l,2,3,6;XLIir.  1.  3$.  each.  XII.  12; 
XXII.  1,5.  U.iJd.  each.  Devonshire, XXVI 1. 11,12,16;  XXXV1II.4;  XXXIX.  1, 
2,4,  8,  11,  12,  IG;  L.  1,2,  4,  8,9, 10,  11,  13;  LI.  1,5,9, 13;  LXIII.  2.  4,6,7,8,9,10. 

14,  15;  LXXIV.  3,  7;  LXXV.  9,  14;  LXXXVII.  2,  3,  4,  6,  7,  8,  10,  11,  12,  14, 

15,  16 ;  XCVII.  2,  3,  4,  6,  7,  8, 10, 11,  12.  16 ;  XCVIIl.  1,  5,  9 ;  CV.  3,  4,  6,  7,  8, 
11, 12 ;  CVI.  1,  9,  13:  CXXX.  11 ;  CXXXV.  12,  16;  CXXXVI.  5,  6,  7,  8,9, 10, 11, 
12, 13.  14, 15,  16 ;  OXXXVII.  13,  14;  CXXXVIII.  I,  2,  3,t  4,  8 ;  CXXXIX.  1,  2, 
5.  Lincolnshire,  LI.  2,  3,  6,  7,  10, 14,  15  ;  LII.  1,  15 ;  LIX.  8,  16 ;  LX.  14  ;  LXI. 
1,  12;  LXIIL  5,  14;  LXIV.  1,  2,  8,  6,  7,  9, 13,  15;  LXVL  2,  3,  4,  8,  11.  12,  15, 
16 ;  LXVII.  1,  2, 5, 6, 10, 13  ;  LXXVI.  G.  Norfolk,  X.  10, 13 ;  XXVL  8 ;  XXXVIIL 
2,3,5,6,7,9,11,13,14,15;  XLIX.  12 ;  L.  1,2,3,5,6,9,  10,  11.  13,  14, 15;LXL 
4,  8,  12, 16 ;  LXXXV.  4,  8, 12 ;  LXXXVI.  1,  5,  6.  Pembrokeshire,  II.  2, 3, 6, 7, 11, 
15, 16;  III.  14,  15  ;  VIL  1,  2.  3,  5,  6,  7,  11,  15,  16;  XIL  3,  4,  7;  XIIL  1,  5,  9.  3». 
each.  II.  8  ;  IlL  9  ;  VII.  8,  12  ;  Vila.  13.  1«.  Od.  each.  Yorkshire  (First  Revision 
of  1891  Survey),  CCLXIV.  1,  2,  3,  6;  CCLXV.  1,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13, 
14,  15, 16;  CCLXVL  1,2,  3,  5,  6,  7,  9,  14;  CCLXX.  8;  CCLXXI.  5.  3a.  each. 
CCLXXI.  16.     1«.  6d. 

(^E.  Stanford,  London  Agent.) 

Znrope— Central.  K.  n.  K.  Militargeographisches  Institnt. 

Hypsomotriscben  Ueborbicbtskarto  von  Mittol-Europa.  Scale  1 :  750,000  or  1  inch 
to  11-8  stat.  miloB.  Shcctb:  G-7,  Ranjaluka;  G-8.  Cattaro ;  II-7,  Orsova;  II-8, 
Skoplje.    Vienna:  K.  u.  K.  Militargcugrapbisohcs  Institut,  [1906]. 

Europe — Central.  K.  Preussische  Landesanfnahme. 

Uebersicbtskarte  von  IMiltclouropa.  Bearbuitct  in  dor  Kartogr.  Alteilung  dor 
Kgl.  ProusB.  Laudesaufnahmo.  Scale  1  :  300,000  or  1  inch  to  4'7  stat.  miles. 
Sheets :  Berlin ;  Stralsund.  Berlin :  K.  ProuBsiischc  Landesaufnahme,  1905. 
Price  1.50  mark  each  sheet. 

Iceland.  Thoroddsen. 

Geologischo  Karto  von  Island.  Von  Th.  Thoroddson.  Scale  1 :  750,000  or  1  inch 
to  11*8  stat.  miles.  Petermanns  Mitteilungen^  Erg'anzungsheft,  Nr.  153,  Tafel  2. 
Uotba :  Justus  Perthes,  190G.    Presented  by  the  Publisher. 

A  general  geological  map  of  Iceland  to  accompany  the  second  part  of  Dr.  Thorodd- 
sen's  account  of  the  structure  of  the  island  forming  Erganzungsheft,  Nr.  153  of 
Petermanns  Mitteilungen. 

Portagal.  Servi90  do  Estado  Maior,  Lisbon. 

Carta  Itineraria  do  Portugal.  Scale  1 :  250,000  or  1  inch  to  3*9  stat.  miles.  Shcctd 
6-12.    Lisbon  :  Servi90  do  Estado  Maior,  1903-1905. 

An  outline  map,  without  hills,  showing  reads  and  railways.    By  means  of  the 
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colours  und  Hyiuboli)  employed,  it  is  posiiblo  to  asoertaiu  at  a  glance  the  style  of  road 
between  two  places,  while  figures  indicate  the  distances.  Telegraph  and  postal  stations 
are  aUo  indioiited.  When  complete  the  map  will  consist  altogether  of  twelve  sheets, 
of  which  seven  are  already  published. 

ASIA. 
Batch  East  Indies.  Stemfoort  and  Siatlioir. 

Atlas  der  Nodcrhmdsche  Bezittingen  in  Oost-Indie,  naardeneiws  Gronnen  samen- 
fresteld  en  aan  de  regeering  opgedragen  door  J.  W.  Stemfoort  on  J.  J.  ten  Siethoff, 
Kapiteins  van  den  Gencralen  staf  van  het  Nederlandsch-Indisch  leger.  Gerepro- 
ducoerd,  op  last  van  het  Departement  van  Kolonicn,  aan  de  Topographiache 
Iiirichting  to  *s  Gravenhage,  onder  leiding  van  den  Directeur  0.  A.  Eckstein. 
Hheet  5  (new  edition),  Oost-Java.  Scale  1 :  500,000  or  1  iuch  to  7*9  stat.  milee. 
The  Hague  :  Topographische  Inrichting,  1006. 

Indian  Government  Bnrveys.  Barve70>0aiieral  of  India. 

Indian  Atlas,  1  inch  to  4  miles.  Sheets :  5  8.E.,  parts  of  districts  Bannu  and  Dera 
Ismail  Khan  (Punjab),  additions  to  1905.  16  6. e.,  parts  of  districts  Dera  Ismail 
Khan,  Dera  Gbazi  Khan,  Mian  wall,  Montgomery,  Shahpur,  Muzaffargarh,  and 
J  hang  (Punjab),  additions  to  1900.  21  n.k.,  parts  of  Udaipur,  Jodhpur  and  Sirohi 
(Rajputana  Agency),  and  of  Idar,  Danta,  and  Falanpur,  Native  States  (Bombay 
Presidency),  additions  to  1002.  40  s.w.,  parts  of  districts  Bel  gaum,  Ratnagiri,  and 
Satara,  Native  States  of  Kolhapiir  and  Southern  Maratha  and  Satara  Agencies 
(Bombay  Presidency),  additions  to  1903.  40  s.£.,  parts  of  districts  Belganm, 
Bijapur,  Satara,  and  Sholapnr,  and  States  of  Kolhapur  and  Southern  Maratha  and 
Satara  Agencies  (Bombay  Presidency),  1905.  41  s.w.,  parts  of  districts  Belganm 
and  Kanara,  Savantvadi  State,  and  Kolhapur  and  Southern  Maratha  Agency 
(Bombay  Presidency),  and  of  Goa  (Portuguese  Territory),  1905.  49  ae.,  parts  of 
districts  Gurgaon  and  Delhi  (Punjab), Meerut,  Bulandshahr, Muttra,  Aligarh,  and 
Moradabai  (tJ.P.  of  Agra  and  Oudh),  additions  to  1004.  50  n.e  ,  parts  of  districtd 
Agra,  Aligarh,  £tah,  Muttra  (UP.  of  Agra  and  Oudh),  and  Gurgaon  (Punjab),  and 
States  Alwar  and  Bharatpur  (Rajputana  Agency),  additions  to  1904.  90  K.w.,  parts 
of  districts  Mandla  and  Bilospur  (C.P.),  States  of  Rewah  (C.I.  Agency)  and  Ohang 
BhsJcar  (Bengal),  additions  to  1905. — India  and  adjacent  countries,  scalt) 
1 :  1,000,000.  Sheets :  87,  parts  of  the  Andaman  and  Nicobar  Islands,  1905.  92, 
parts  of  Assam,  Burma,  and  China  (Yan-nun  Province),  1905.  95  and  96  (pro- 
visional issue),  parts  of  Burma  and  Siam,  1905.  100  (provisional  issue),  parta  of 
Tibet  and  China  (Yunnan  and  Sechuan  Provinces),  1905. — Mysore,  1  Inch  to 
16  miles,  additions  to  1905. — Mysore  and  Coorg,  1  inch  to  16  miles,  additions 
to  1905. — Assam,  1  inch  to  32  miles,  additions  and  corrections  to  1905. — 
Lalitpur  subdivision,  Jhnnsi  District,  1  inch  to  5  miles,  1905.— United  Pro- 
vinces of  Agra  and  Oudh,  1  inch  to  8  miles :  Allahabad  district,  corrected  to 
1905 ;  Fraukhabad  district,  corrected  to  1905. — Bengal,  1  inch  to  8  miles :  Dsjjecl- 
iug  district,  corrected  to  1901 ;  Noakhali,  corrected  to  1903. — Map  of  Hne  country 
10  miles  round  Calcutta  (Fort  William),  1  inch  to  a  mile,  additions  to  railways  to 
1903. — Northern  Frontier  Survey,  1  inch  to  4  miles.  Sheets :  9  n  e.,  14  H.w.,  8.W., 
s.E ,  15  N.E.,  21  8.W.,  22  N.W.,  N.E.,  8  E.,  Tibet,  Season  1901-05,  1905.— North- 
western Trans- Frontier  Survey,  1  inch  to  2  miles.  Sheets :  (Third  edition),  432, 
parts  of  Afghanistan.  Mohmand  Country,  Dir  and  Swat  Agency,  and  district 
Peshawar  (N.W.F.  Province).  Seasons  18t33-ii8,  1904.  459,  parts  of  districts  Dem 
Ghazi  Khan,  Mianwali,  Muzaffargarh,  and  Derajat  Frontier,  Seasons  1884-85, 
1887-88-96,  additions  to  boundaries  to  1903.— North-Eastom  Frontier  Survey,  I 
inch  to  4  miles.  Sheets:  6  N.w.,  n.e.,  8.w.,  s.e.,  Tibet,  Season  1904-05,  1905. 
7  N.W.,  Tibet  (Chumbi  Valley  only),  Seawn  1004-05, 1905.— South-Western  Asia, 
1  inch  to  4  miles.  Sheet  73  s.e  ,  part  of  Persia  (Fars)  1905. — South- Western  Asia 
Survey,  1  inch  to  8  miles.  Sheet  (3rd  edition)  73,  parts  of  Persia  and  Arabia, 
1905.— Assam  Survey,  1  inch  to  a  mile.  Sheet  29,  parts  of  districts  Garo  Hilla. 
Kamrup  and  Khasi,  and  Jaintia  Hills  (Assam),  Season  1806-69,  additions  and 
corrections  to  1903, 1905.— Bengal  Survey,  1  inch  to  a  mile.  Sheets:  186  (2nd 
edition),  parts  of  district  Singhbhum  and  Mayurbhanja  State,  Seasons  1859-61, 
186:(-64,  1905;  422  (preliminary  edition)  and  423,  district  Chittagong,  Season 
1888-93, 1904.— Hyderabad  Survey,  1  inch  to  2  miles.  Sheets  100,  101, 124,  and 
125,  part  of  Koyalkanda  Circar  (Nizam's  Dominions),  Seasons  1821,  1824, 1825, 
1829, 1830, 1833,  1901.— Bombay  Survey,  1  inch  to  a  mile.  Sheets  :  121,  parts  of 
district  Ahmedabad,  Baroda  State,  and  Mahi  Kantba  Agency,  Season  1877-78, 
additions  to  railways  to  July,  1903,  1905.  155,  parts  of  district  Sorat,  Baroda 
State,  and  Bewa  Kantba  Agency,  Seasons  1879-81,  additions  and  oorrectioDB  to 
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1899,  1905.     181,  parts  of  the  l^anoh  Mahals  distriot  and  of  the  Uowu  Kantha 
Agency,  Btasons  1882-83,  1883-84,  additions  to  railways  to  Maroh,  1904.    231, 
parts  of  districts  Poooa  and  Abmednagar,  Season  1878-70,  additions  and  correc- 
tions to  boundaries  to  December,  1004,  1905.    236,  part  of  district  Satara,  Season 
1876-77,  additions  to  roads  and  railways  to  April.  1892, 1905.   337,  parts  of  districts, 
Dharwar  (Bombay),  Shimoga  and  Chitaldroog  (Mysore),  Seasons  1882-83, 1803-94, 
corrected  to  Octooer,  1903,  1905. — Burma  Survey,  1  inch  to  a  mile.    Sheets  :  1G3 
(3rd  edition),  parts  of  districts  Uenzada,  Prome,  and  Tharrawaddy,  Seasons  1882-85, 
1898-99, 1901-02, 1905.    543,  part  of  district  Mergui,  Season  1801-92,  additions 
to  boundaries  to  1905. — Central  India  and  K^putana  Survey,  1  inch  to  a  mile. 
Sheets:  213,  parts  of  States  Gwalior,  Jhabua,  Kajpur  Ali,  Jobat,  and  Indore  (C.I. 
Agency),  Season  1879-80,  additions  and  corrections  to  1903, 1905.   245,  parts  of 
States  Gwalior  and  Dhar  (G.I.  Agency),  Season  1878-79,  additions  and  corrections 
to  September  1903,  1905 ;  260,  parts  of  States  Gwalior,  Indore  (O.I.  Agency),  Udai- 
pur, tfhalawar  and  Kotah  (Kujputana  Agency),  Seasons  1873-79,  additions  and  cor- 
rections to  1903,  1905 ;  300,  parts  of  States  Gwalior,  Indore,  Khilchipur  and  Tonk 
(C.I.  Agency),  Jhalawar  and  Kotah  (Rajputana  Agency),  Season  1873-74,  additions 
to  1905.    303,  parts  of  States  Gwalior,  Indore,  Dhar,  and  Dowas  (C.I.  Agency), 
Season  1877-78,  additions  and  corrections  to  1004,  1905.    388  (2ud  edition),  parts 
of  States  Gwalior  and  Khaniadhana  (CL  Agency),  and  district  Jhansi  (United  Pro- 
vinces), Seasons  1850-61,  1869-71, 1895-96, 1897,  1005 ;  390  (2nd  edition),  parts  of 
Gwalior  State  (C.I.  Agency),  Saugor  District  (CJ.P.),  and  Jhansi  District  (U. P.), 
Seasons  1850-57, 1864-65, 1870-72, 1895-96, 1905.    401  (2nd  edition),  parts  of  dis- 
tricts Jalaun  and  Jhansi  (U.P.),  and  States  of  Gwalior,  Indore,  and  Datia  (C.I. 
Agency),  Seasons  1852-61, 1862-63, 1888-90, 1905 ;  402  (2nd  edition),  parts  of  Datia, 
Hamthar,  and  Orchha  States  (Bundolkhand,  C.I.  Agency)  and  district  Jhansi  (U.P.), 
Seasons  1862-63, 1888-90, 1905.— Madras  Survey,  1  inch  to  a  mile.  Sheets :  41^,  parts 
of  districts  Chitaldroog  and  Shimoga  (Mysore),  Season  1881-82,  additions  and  correc- 
tions to  1904, 1005.    71,  parts  of  districts  Chitaldroog  and  Tumkur  (Mysore)  and 
Bellary  (Madras),  Season  1881-82,  additions  and  corrections  to  1003, 1905. — Punjab 
Survey,  1  inch  to  a  mile.    Sheets :  81  (2nd  edition)  parts  of  districts  Peshawar  and 
Kohat,  Khyber  Agency  (N.W.  Frontier  Provioce),  and  Attock  (Punjab),  Seasons 
1877-78,  1881-83, 1900,  1905.    06,  part  of  district  Multan,  Season  1003-04,  1905. 
97,  narts  of  district  Multan  and  Bahawalpur  State,  Season  1002-04,  1005.     174 
(preliminary  edition),  part  of  district  Montgomery  (Bari  Doab),  Season  1902-03, 
1905.    194  and  207  (preliminary  edition),  part  of  district  Lahore  (Rechna  Doab), 
Season  1902-03, 1905.     222,  parts  of  districts  Lahore  and  Amritsar  (Bari  Doab), 
Season  1002-03,  1905.   306,  district  Kangra  (Kullu  bubdivisiou).  Seasons  1806-07, 
190<M)1, 1905.— Sind  Survey,  }  inch  to  a  mUo.     Sheetd  :  81,  82,  00,  and  100,  dis- 
trict Sukkur  and  Khairpur  State,  Season  1001-03,  1005.     83.  84.  101,  and  102, 
Khairpnr  State,  Season  1901-02,  1905;    112  und  113,  district  Sukkur,  Season 
1902-03, 1905. — Sind  Survey,  1  inch  to  a  mile.  Sheets :  7,  district  Larkhana,  Season 
1901-02,  1005.  60,  districts  Larkhana  and  Sukkur  and  Khairpur  State,  Seasons 
1892-93.  1900-01,  1005.— United  Provinces  Survey,  1  inch  to  a  mile.     Sheets:  41 
(2nd  edition),  parts  of  States  Gwalior,  Khaniadhana,  and  Orchha  (C.I.  Agency), 
and  district  Jhansi  (U. P.  Agra  aud  Oudh),  Seasons  1856-57,  1868-70,  1888-00, 
1895-96, 1905.    42,  parts  of  States  Gwalior  and  Khaniadhana  (C.I.  Agency)  and 
district  Jhansi  (U.P.),  Seasons  1850-61. 1869-71, 1895-96,  1807,  1905.    44,  parts  of 
(Gwalior  State  (C.I.  Agency),  Sanger  district  (C.P.)  and  Jhansi  district  (U.P.), 
Seasons  1856-57, 1864-65,  1870-72, 1895-06,  1005.   56a  (2nd  edition),  parta  of  dis- 
tricts Jalaun  and  Jhansi  (U.P.),  and  States  of  Gwalior,  Indore,  and  Datia  (C.l. 
Agency),  Seasons  1852-61, 1862-63, 1888  -00, 1005.    57  (2nd  edition),  parts  of  Datia, 
Samthar  and  Orchha  State*  (Bundelkhaud,  C.I.  Agency),  and  district  J  hauai  (U.P.), 
Seasons  1862-63,  1888-90,  1005.     60  (preliminary  edition),  district  Jhunsi,  Season 
1805-07, 1001. — Assam.    Index  map  showing  scales  of  publication,  scale  1  inch  to 
50  miles.    PreserUed  by  the  Secretary  of  State  for  India  through  India  Office, 

AniOA. 

Bgypt.  Survey  Department,  Cairo. 

Map  of  Qirga  Town.  Scale  1 :  1000  or  63*4  inches  to  a  stat.  mile.  6  sheets.  Cairo  : 
Survey  Department^  1905.  Preeenied  by  the  Direcior-Oeneralt  Survey  Department, 
Cairo, 

Oerman  Eait  Afrioa.  Van  der  Bargt. 

Originalkarto  der  Route  von  Mwansji  nach  Uschirombo  in  Doutsch-Ostafrika,  1903. 
Von  J.  M.  M.  yan  der  Borgt.     Scale  1 :  200,000  or  1  inch  to  8*2  stat.  miles. 
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PeterrmiHM  MiUeiluiigeHy  Jahrgang  1906,  Tafol  10.  Gotha:  JustuB  Perthes,  1906. 
Preiented  by  the  PMUher, 

AMSEICA. 
Braiil.  International  Bureau  of  the  American  Bepubliei. 

Brazil  from  official  and  other  sources.  Prepared  in  the  Intemational  Bureau  of 
the  American  Republics ;  Williams  C.  Fox,  Director.  Scale  1 : 4  J52,000  or  1  inoh 
to  75  stai  miles.  Washington :  International  Bureau  of  the  American  Bepublics, 
1905.     PreBented  by  the  IntertuUional  Bureau  of  the  American  Bepubliee, 

The  oommeroial  maps  to  whioh  series  this  belongs  accompany  the  reports  published 
by  the  U.S.  Internatiooal  Bureau  of  American  Bepublics.  They  are  all  similar  in 
style,  and  contain  much  useful  information,  specially  concerning  means  of  oommunioa- 
tion,  navigability  of  rivers,  mining  districts,  etc.  The  present  is  a  general  map  of 
Brazil,  printed  in  colours,  with  the  special  information  shown  by  various  clearly  defined 
symbols.  The  extreme  points  to  which  the  principal  rivers  are  navigable  are  shown 
by  letters,  and  in  cases  where  the  river  is  not  navigable  from  its  mouth,  the  point  at 
which  navigation  begins  is  also  shown.  In  appearance  the  map  is  decidedly  rough, 
but  the  information  contained  is  valuable. 

Brazil— Minai  Oeraes.  Chrockatt  de  Si  and  Thompaoo. 

Mappa  do  Estado  de  Minas  Geraes  oontendo  os  do  Bio  de  Janeiro,  Espirito 
Santo  e  S.  Paulo.  Organisado  por  J.  Chrockatt  de  Sd  com  a  oollabora^fto  de 
Eduardo  A.  G.  Thompson.  Scale  1 : 1,000,000  or  1  inch  to  15*8  stat.  miles.  Bio 
de  Janeiro :  Laemmert  e  Oia,  [1905]. 

This  map  has  been  compiled  from  documents  furnished  by  the  Brazilian  ministries 
of  the  Interior,  Marine  and  Agriculture,  and  Public  Works,  in  addition  to  many 
other  sources  of  information,  including  the  various  mining  departments  and  officials  oi 
the  country.  Much  of  the  area  it  represents  is  very  imperfectly  known,  especially  in 
the  northern  and  western  parts  of  the  map,  and  a  great  many  of  the  river  courses  and 
mountain  ranges,  as  laid  down,  can  only  be  taken  as  approximate.  It  is  a  large  map, 
measuring  45  by  56  inches. 

A  special  plan  is  given,  as  an  inset,  of  the  mining  centre  of  Ouro-Preto. 

Canada.  Bept.  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scalo  1 :  190,080  or  1  inch  to  3  stat  miles.  Sheet  23, 
Emerson,  revised  to  January  16,  1906.  Ottawa:  Department  of  the  Interior, 
Topographical  Surveys  Branch,  1906.  Presented  by  the  Canadian  Department  of 
the  Interior, 

Chile.  Petermanns  Oeographisohe  MitteUnngan. 

Die  Skyring-  und  Otway-Buchten  an  der  Magalhues  Strasso.  Nach  den  Anf- 
nabmeu  der  Chilenischeu  Marine  im  Jahre  1904.  Scale  1 :  750,000  or  1  inch  to 
11*8  stat.  miles.  Pttermanm  Mitteilungen^  Jahrgang,  1906,  Tafel  11.  Gh>tha: 
Justus  Perthes,  1906.    Presented  by  the  PMitlier. 

AUSTRALIA. 

Queensland.  Surveyor-General,  Queensland. 

Queensland.    Scale  1 : 2,534,400  or  1  inch  to  40  stat.  miles.    Brisbane :  Survey 

Office,  Department  of  Public  Lands,  1906.    Preeented  by  the  Sureeyor-Qeneral  qf 

Queeniland. 

A  general  map  of  Queensland  in  black  and  white  only,  showing,  amongst  other 
information,  main  tracks  and  roads,  railway  and  telegraph  lines.  Government  arteaian 
bores.  Government  banks,  and  pastoral  stations. 

eiVZBAL. 
World.  Bartkolemew. 

Atlas  of  the  World's  Commerce.  A  new  series  of  maps,  with  descriptive  text  and 
diagrams,  showing  products,  imports,  commercial  conditions,  and  economic  statistics 
of  thcr  countries  of  the  world.  Compiled  from  the  latest  official  returns  at  the 
Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  f.b.s.b., 
F.3.Q.8.  Part  V.  London :  George  Newnes  Limited,  [1906].  Price  Od.  net  ee^h 
part.    Presented  by  the  Publisher, 

This  part  contains  the  following  plates  of  maps  and  diagrams,  with  the  usual 
accompanying  text:  (113)  Wool  supply;  (114,  115)  Wool-growing  countries;  (116) 
Wool  statistics;  (129)  Steel  production;  (130,  131)  Coal-mining  countries;  (132) 
Coal  supply.  There  is  also  the  usual  continuation  of  the  list  of  commodities  of  oom- 
mcroe,  which  extends,  in  this  case,  from  "  gutta-percha  "  to  **  leather. " 
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Stider. 

Neantes,  Ton  Grand  auB  nenbearbeiteten  nnd  nenffestoohenen  Anflage  fon  Stielen 
;  Haod-Atlaa.    100  Karten  anf  200  Seiten  mlt  162  Nebenkarten  in  Kapferstioh  und 

J  einem  alphabetischen  Vcrzeiobnis  aller  im  Atlas  vorkommenden  Namen  (ungef&hr 

^  240,000  Namen  entbaltend)  heraasgegeben  von  Justns  Perthes'  Geographisoher 

Anstalt  in  Gotba.  Lieferangon  2-8.  Gotba:  Justus  Perthes,  1906.  Priee  60  pf. 
*  each  part. 

^  0HAXT8. 

Adaiimlty  Charts.  Hydrographie  Department,  Admiraltj. 

Charts  and  Plans  published  by  the  Hydrographie  Department,  Admiralty,  during 
Hay,  1906.    Pre$mted  by  (he  Hydrographerf  AdmirdUy, 

Ko.         Inches. 
8568  m  =  1*5       North  sea,  Germany :— Lister  deep.    2f. 
8524  m  =  1-4       Norway  : — Tidtta   to   Donna    (outer    approaches),    including 

HusvaBr  and  GaasvaBr  fiords.    S«. 
8529  m  =  1*4       Norway: — ^Tiotta  to  Donna  (inner  fiords),  including  Ycfsin  and 

Leir  fiords.    Si. 
3556  m  =  1*4       Norway : — Lyngyier  to  Yarholmen.    S*. 
2117  m  =0-52     Germany :— Kiel  bay.    Ss. 

9A7ft  m  — /^**9\  Africa,  west  coast.    Manna  river  to  Junk  river.    Plans: — Cape 
^/e  m  -1225/       Mount  bay,  Monrovia  bay.    3#. 
2455  m  s  2*5       Bay  of  Bengal,  Andaman  islands : — Stewart  sound.    Ss. 
1767  m  =  2*0       China,  east  coast :— Approaches  to  Amoy  harbour.    5s. 
8554  m  =  10       China,  north-east  coast :— Tan  Tsui  head  to  Shitau  bay.    is. 
Qfiif;  t*.  _/5'97\  Japan,  Nagasaki  harbour.      Plan: — Approach    to    Mitsubishi 
^lom-^jgo;       dockyard.    28. 
621  Africa,  west  coast    St  Paul  de  Loanda  to  Groat  Fish  bay. 

Plan  added : — Farta  bay. 
2284  m  =  1-45     Plans  of  anchorages  on  the  west  coast  of  Sumatra.    New  plan : — 

Sinabang  bay. 
1239  m  =  4*5       New  Guinea,  Hall  sound.    Yari  Yari  anchorage.    Plan  added: — 

Fyfe  bay. 

(/.  D.  PoUer,  AgnU,} 

Oharti  OaB0«ll«d 

Ho.  Canoelled  by  No. 

2117    Germany.   Kiel  bay,  Als^New  chart. 

sound.  /    Kiel  bay 2117 

1363    Africa,       west      coast] 

Shorbro     island     to     Cape/ 

Mesurado.      Plan    on    this  (New  chart. 

sheet : — Cape  Mount  river.     }     Manna   river    to   Junk  river.      Plans : — Capo 
13G4    Africa,  west  coast.  Capej        Mount  bay,  Monrovia  bay 2478 

Mesurado  to  Baffu  bay.  Plan  I 

on  this  sheet : — Monrovia  bay.  / 
1767    China,  east  coast.  Amoy \New  chart. 

harbour  and  approaches.        /    Approaches  to  Amoy  harbour     ....    1767 
115G    Plans  on  the  north  coastlNew  chart. 

of  China: — Cochran  landing.  /    Tan  Tsui  head  to  Shitau  bay     ....    3554 
2415    Japan.      Approach     to\ 

Nagasaki  harbour.    Plan  on  ^        ,     , 

this     sheet :— Approach     toi^®J®"*";.,     ,  r»i  a  v  *    tlt-* 

dry  dock  /    Nagasaki  harbour.    Plan : — Approach  to  Mitsu- 

2815    Japan.     Nagasaki  bar-  bishi  dockyard 2815 

hour.  / 

Charts  that  have  received  Important  Ck>rreetions. 

No.  1872,  North  sea: — Calais  to  the  river  Scheldo  entrance.  1128,  Sardinia: — 
Ports  in  Sardinia,  Ports  Conte  and  Alghero,  Port  Alghero,  Port  Torres,  Gulf  of 
Oristano,  Arbatax  road.  3119,  Africa,  north  coast :— Alexandria  harbour.  566, 
Icolflnd :— Eastern  portion.  2978,  Iceland  :— Siglo  fiord  to  Niardvig.  19,  South 
America,  east  coast:— Santos  harbour.  887,  South  America,  Magellan  strait: — 
English,  Crooked,  Long,  and  Sea  reaches.  631,  Chile :— Smyth  channel  from 
south  entrance  to  Fortune  bay.    704,  Madagascar : — Nosi  Shaba  to  Morambs  bay, 


^^' 
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inolndiDg  Narendri  bay.  2577,  Philippine  islands: — Between  St.  Benttdino  and 
Mindoro  straits.  2987,  Philippine  islands  :~San  Pedro  bay  to  Libukan  iaUnda^ 
including?  Jnanico  strait.  2454,  Philippine  islands: — Northern  portion  of  the 
inland  of  Luzon,  with  Bashi  and  Balintanf^  channels.  1477,  New  Qmneft:— 
Jomard  island  to  Yeina  island,  including  Misima,  Deboyne,  and  Renard  lalandli  ^ 
2528,  New  Zealand,  sheet  iv. : — PoTerty  bay  to  Cape  Palliser.  , 

(J.  D.  Potter,  Agent)  f 

Indian  Ocean  and  Bed  Sea.  Meteorological  MMi^v 

Pilot  Chart  of  the  Indian  Ocean  north  of  15®  S.  lat.  and  Red  Sea  for  July,  19jML  3b 
London :  Meteorological  Office,  1906.  Price  6(1.  Pruented  by  the  MeUoriiogMi^T: 
Office.  '.JS 

North  Atlantic  and  Mediterranean.  Meteorologioal  CHtoj^ 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  July,  1906.    London:  ^< 
Meteorologioal  Office,  1906.    Price  Gd.    Presented  by  the  Meteorologiedl  Office. 

North  Pacific.  U.S.  Hydrographie 

Pilot  Chart  of  the  North  Pacific  Ocean  for  July,  1906.     Washington  :    VA 
Hydrographic  Office,  1906.    PreeerUed  by  the  U,8.  Hydrographio  Offiee. 

PHOTOGBAPES. 
Bombay  Presidency.  Ti 

Seven  photographs  of  tbo  Bombay  Presidency,  taken  by  F.  J.  Varley,  Esq.,  K.i 
Presented  by  F.  J,  Varley,  Esq.,  M,A. 
Further  contributions  to  the  Society's  photographs  of  India  by  Mr.  Varley,  who 
already  presented  many  others.    The  views  of  the  rock  temples  are  worthy  of 
attention. 

(1)  Rock  tenople  at  Harischandagad,  Ahmednagar  district ;  (2)  Peak  of __^ 

chandagad ;  (3)  Temple  on  Western  Ghats ;  (4)  Forest  scene  in  North  Kanara ;  (8)^ 
Temple  on  the  Godaveri,  Nasik ;  (6)  Rath  or  processional  oar ;  (7)  Fort  gates,  Sendw%- 
Hol^strs'  territory. 

Bast  Africa.  Bahrtat* 

Forty  photographs  taken  by  Lieut.  T.  T.  Behrens,  B.E.,  on  the  Anglo^Oerman 
Boundary  Survey  in  East  Africa.    Presented  by  Lieut.  T.  T.  Behrens,  B.E. 

Lieut.  Behrens  was  one  of  the  British  members  of  the  Anglo-German  Commiaslfltt 
for  delimiting  the  boundary  between  British  and  German  East  Africa.    During  hii: 
stay  in  the  country  he  took  many  interesting  photographs,  copies  of  which  he  h«Ej 
presented  to  the  Society.    Some  of  them  are  extremely  good,  and  the  subjects  are  w^^ 
selected. 

(1)  Panorama  of  Lake  Jipe;  (2)  Lolgorossien  mountains  from  Mbarai;  (3) 
and  Lolgorossien  mountains;  (4)  Transport  donkeys,  Mbarai;  (5)  Langaia 
from  foot  of  Kilimanjaro;  (6)  Ford,  Tsavo  river;  (7)  Source  of  the  Tsavo  river; 
Tsavo  river ;  (9)  Dum  palms  and  thorn  bush,  Tsavo  river ;  (10)  Ongelea  hiUaj  (11] 
Masai  men  and  boys ;  (12)  Young  Masai  men;  (13)  Masai  children;  (14-16)         ~  _ 
beehive  to  Baobab  tree,  Taveta;  (17)  Wateita  porters;  (18)  Cbala  Is^e;  (19)  BnftlJ 
river;  (20)  Native  garden  in  the  Rufu swamp;  (21)  In  the  Pare  hills;  (22)  Scuiaj 
in  the  Usambara  hills ;  (23)  Forest  in  the  Usambara  hills ;  (24)  View  from  Sohf 
towards  Jipe ;  (25)  View  east  from  Schagein  ;  (26)  Camp  under  the  forest,  north 
of  Kilimanjaro ;  (27)  A  typical  grass  fire ;  (28  and  29)  Kilimanjaro  from  the  north*^ 
west;  (30)  Kilimanjaro  from  the  north;  (31)  Kilimanjaro  from  the  north  at  sunset  | 
(32)  Oldonyu  Rok ;  (33)  Melawonl ;  (34)  Kibo  from  Endoinet ;  (35)  Kimawemd  ~ 
Endoinet ;  (36)  Kilimanjaro  from  the  north-east ;  (37)  Kibo  and  Kimawenzi  fi 
the  north-east;   (38)  Kibo  and  Kimawenzi  from  Naduyatui;   (39)  Kimawenzi 
«  Terminal  **  beacon  from  Laitokitok ;  (40)  Kibo  from  Taveta. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeotlon  of 
graphB  which  has  been  establiehed  in  the  Map  Boom,  If  all  the  Vi 
of  the  Society  who  have  taken  photog^phs  during  their  travel8» 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will 
acknowledged.     Should  the  donor  have  purchased  the  photographic 
will  be  useftil  for  reforenoe  if  the  name  of  the  photographer  and 
address  are  given. 
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RECENT  SURVEY  AND  EXPLORATION  IN  SEISTAN.* 

By  Colonel  Sir  HHINRY  MoMAHON,  E.O.I.X.,  O.S.I. 

I  HAD  the  honour  of  addressing  this  Sooiety  exactly  nine  years  ago, 
when  I  read  a  paper  on  "  The  Southern  Borderlands  of  Afghanistan."  j 
That  paper  described  the  geographical  work  of  the  Balnch-Afghan 
Boundary  Commission,  of  which  I  have  been  in  charge,  and  which,  after 
some  two  years'  labour,  had  demarcated  the  boundary  between  India 
and  Afghanistan  from  the  Gomul  river  to  Persia,  a  distance  of  800 
milcB.  That  boundary-line  ended  at  the  top  of  the  highest  peak  of 
the  Koh-i-Malik-Siah  mountain,  which  enjoys  the  proud  distinction 
of  being  a  point  where  three  empires  meet,  t.6.  India,  Persia,  and 
Afghanistan.  This  same  mountain  forms  the  starting-point  of  my 
present  paper. 

In  my  former  paper  I  described  the  Baluchistan  desert,  with  its 
barren  mountain  ranges,  old  volcanoes,  and  wide  areas  of  gravel  plain 
and  sandhills.  To-night  I  will  endeavour  to  give  you  some  descrip- 
tion of  Seistan,  which  is  situated  to  the  north-west  of  that  country.  I 
may  note  that  it  lies  half  in  Afghanistan  and  half  in  Persia,  and  is 
about  halfway  from  the  Russian-Turkestan  border  and  the  Persian 
gulf.  It  is  unnecessary,  I  know,  to  mention  these  details  to  an  audience 
of  the  Geographical  Society ;  but  I  am  so  often  asked  by  kind  friends 


*  Read  at  the  Royal  Geographical  Society,  April  9  and  May  11  (Research  Depart- 
ment), 1906.    Map,  p.  312. 

t  '•The  Southern  Borderlands  of  Afghanistan,"  by  Captain  A.  H.  MoMahon,  o.i.b. 
Bead  at  the  Royal  Geographical  Society,  February  22,  1897.  Pages  393-415,  Geo* 
grofihiMl  JounuU^  Yol.  9. 
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how  I  liked  the  Tibetans  and  how  I  got  on  with  the  Chinese,  that  I 
am  reluctantly  compelled  to  suspect  that  the  position  of  Seistan  is  not 
BO  generally  known  as  it  should  be. 

Seistan  is  a  ooantry  with  a  very  ancient  history  and  a  great  past. 
Time  forbids  my  dwelling  long  on  its  past  history.  For  that  I  must 
refer  you,  to  the  many  ancient  Zoroastrian,  Greek,  Arab,  and  Persian 
historians  who  have  written  about  it.  Among  modem  writers  on  this 
subject,  two  members  of  this  Society  have  attached  great  importance  to 
Seistan,  i.e,  the  late  Sir  Henry  Kawlinson  and  Lord  Curzon.  The 
latter  has  devoted  a  very  valuable  chapter  to  this  country  in  his  monu- 
mental work  on  Persia.  Sir  Henry  Kawlinson,  when  President  of  this 
Society,  read  a  paper  on  Seistan*  in  January,  1873,  thirty-three  years 
ago.  He  reviewed  the  ancient  history  of  the  country,  and,  with  the  aid 
of  the  then  recent  geographical  researches  of  General  Sir  Frederic 
Goldsmid,  who  had  just  returned  from  a  mission  of  arbitration  in 
Seistan,  and  who  communicated  the  results  of  his  explorations  there  in 
a  paper  to  this  Society,!  endeavoured  to  identify  the  various  places 
famous  in  ancient  Seistan  history  with  the  old  ruined  sites  brought 
to  notice  by  Sir  Frederic  Goldsmid  and  members  of  his  mission.  That 
paper  will  be  found  of  the  utmost  value  and  importance  by  any  one  who 
takes  up  archseological  research  in  Seistan.  It  shows  profound  know- 
ledge of  the  ancient  historians,  and  is  a  masterpiece  of  close  and  accurate 
reasoning.  After  years  of  careful  work  in  the  country,  we  have  found 
but  little  to  correct,  and  have  been  able  to  definitely  confirm  most  of  the 
conclusions  he  arrived  at. 

Seistan  is  the  birthplace  of  the  legendary  history  and  romance 
of  Persia.  Here  is  said  to  have  lived  the  greatest  mythical  hero  of 
past  ages,  the  mighty  Bustam,  whose  victories  over  demons  and 
dragons,  and  the  armies  of  the  west  and  north,  and  even  distant  China, 
established  the  power  of  the  Achoemenian  dynasty.  Seistan,  too,  was 
the  home  of  Eai,  or  Eaikobad,  the  founder  of  the  great  Eayani  or 
Achoemenian  dynasty,  which  gave  the  world  the  line  of  kings,  Cyrus, 
Darius,  and  others,  who  shaped  the  destinies  of  the  whole  world. 
Alexander  the  Great  visited  Seistan  on  his  way  to  India  in  330  b.c., 
and  part  of  his  army  returned  through  that  country.  His  historians 
speak  highly  of  the  civilization  of  the  country,  which  was  then  called 
Drangiana,  or  Zarangiana. 

Then  came  the  Sakoe,  or  Scythians,  who,  although  they  only  held 


♦  "  Notes  on  Seistan,"  by  Major-General  Sir  H.  G.  Kawlinson,  k.o.b..  President 
B.G.S.  Read  January  27, 1873.  Vide  Journal  of  the  Royal  Qeographical  Society,  vol. 
43, 1873,  pp.  272-294. 

t  "  Jonrney  from  Bandar  Abbas  to  Mesbad  by  Seistan,  with  Some  Aooonnt  of  the 
Last-named  Proyinoe."  Journal  of  the  Royal  Oeographieal  Soeietyj  vol.  48, 1878,  pp. 
65-88. 


RBCmT  SintTET  AMD  EXPLORATION  IN  SEI3TAN.  211 

Seifltan  for  a  short  time,  yet  left  in  it  a  lasting  mark  of  their  stay 
in  the  form  of  its  present  name,  for  Seietan  is  only  the  later  form  of 
Sejistan,  and  that  of  ijsktsstan,  or  oonntr;  of  the  Scythians.  The 
Scythians  were  tnmed  ont  abont  276  a.d.  The  Arabs  invaded  and 
oonqoered  the  conntry  in  the  37th  year  of  the  Hegiro,  i.e.  abont 
659  A.D.,  and  held  it  for  many  centuries. 

Up  to  about  the  tenth  century  Seistan  was  a  very  rich,  prosperous, 
and  civilized  conntry;  bat  ita  wealth  brought  its  own  paniuhment,  for 
from  that  time  it  formed  the  victim  of  a  long  succeRBion  of  devastating 
oonqnests  by  devonring  hordes.     Mahmud  of  Ohazni,  Jenghiz.  Khnn 
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Timnrlane,  Nadir  Shah,  and  others  conquered  it.  and  left  it  a  more  and 
more  impoverished  and  ntricken  oonntry. 

Timnr,  on  his  firRt  inroad  into  Soistan,  was  repulsed,  and  he  himself 
reoeived  an  arrow-wonnd,  from  which  he  got  his  name  of  Timnrlane, 
or  Timarlang,  t.e.  Timur  the  lame.  Tie  vowed  he  wonid  return  and 
take  a  bloody  revenge,  and  he  carried  out  his  threat  only  too  well.  Ho 
devastated  the  whole  country,  and  put  the  inbabitanffl  to  the  sword. 
Zaranj,  the  then  capital  of  the  country,  made  a  gallant  defence,  but 
in  vain.  The  skulls  and  liones  lying  in  liiige  uambera  in  the  old  rnin 
of  Zaranj,  now  called  Zahidan,  tflwlify  to  this  masHacre  to  the  present 
day.  To  Timur  or  his  fWn  Shah  Hnkh  is  ascribed  the  crime  of  destroy- 
ing the  datns  and  weirs  of  the  ITelraand,  on  which  the  irrigation  of  the 
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country  depended,  and  from  the  destrnotion  of  which  the  country  has 
never  recovered. 

The  ancient  Kayani  family,  who  claim  descent  from  the  original  Eai, 
the  founder  of  the  Aohoemenian  dynasty,  have  made  spasmodic  attempts, 
in  their  long  mle  over  the  country  in  recent  centuries,  to  restore  the 
prosperity  of  the  country,  but  in  vain,  and  they,  like  their  country, 
have  gradually  declined  in  prosperity  and  importance.  Only  a  few 
members  of  this  ancient  family  now  survive  in  Seistan,  and  they  are  in 
very  impoverished  circumstances. 

In  succession  from  Nadir  Shah,  Seistan  came,  in  1 747  a.d.,  into  the 
heritage  of  Ahmad  Shah  the  Afghan,  and  for  the  first  time  found  itself 
under  other  than  Persian  dominion.  Afghan  rule  in  the  country  lasted 
over  one  hundred  years,  but  was  never  more  than  nominal,  and  the 
Persians,  taking  advantage  of  intrigues  between  the  rival  local  factions 
of  Seistan  itself,  began  to  extend  their  influence  over  the  country,  and 
in  1866  occupied  a  portion  of  it  with  troops.  The  dispute  which  ensued 
between  Afghanistan  and  Persia  over  this  proceeding  led  to  its  being 
referred  to  the  British  Government  for  arbitration,  and  General  Sir 
Fred.  Goldsmid,  who  visited  the  country  as  arbitrator  in  1872,  laid 
down  a  boundary-line  through  Seistan.  This  settlement  formally 
perpetuat'Cd  what  the  course  of  local  events  had  already  brought  about, 
Le.  the  division  of  Seistan  between  Persia  and  Afghanistan,  and  ancient 
Seistan  thenceforth  ceased  to  possess  any  individual  national  existence 
as  an  undivided  whole. 

Sir  Frederic  Goldsmid  related  his  experiences  of  Seistan  before  this 
Society  in  1873,  and  I  need  not  repeat  what  he  said.  Suffice  to  say 
that  he  was  greatly  hampered  in  his  work^  by  the  obstruction  and 
hostility  of  the  Persian  Commissioner  and  the  Persian  governor  of  Seistan. 
His  movements  were  restricted,  objections  were  raised  to  his  flying  the 
British  flag  in  his  camp,  and  difficulties  of  all  kinds  were  placed  in  his 
way.  He  and  his  mission,  after  making  all  such  inquiries  and  surveys 
as  were  possible  during  a  short  stay  in  the  country  under  these  very 
unfavourable  circumstances,  proceeded  to  Teheran,  where  the  award 
was  delivered.  That  award  laid  down  on  paper  a  boundary-line 
giving  one  portion  of  Seistan  to  Afghanistan,  and  the  rest  to  Persia. 
From  the  Band-i-Seistan  northwards  to  the  Naizar  or  reed-beds  on  the 
H&mun  shore,  the  main  bed  of  the  Helmancl  was  defined  to  be  the 
boundary. 

The  main  channel  of  the  Helmand  then  ran  close  to  Nad  i  Ali,  and 
thence  northwards  in  almoRt  a  straight  line.  Later  on,  however,  in 
1896  it  suddenly  took  a  new  course  to  the  west  of  the  old  channel, 
along  what  is  now  called  the  Rud-i-Pariun.  This  in  course  of  time 
led  to  disputes,  for  doubt  arose  as  to  whether  the  old  or  the  new  main 
channel  was  the  boundary.  Matters  became  still  further  complicated 
by  disputes  over  the  distribution  of  the  water  of  the  Helmand  river. 
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on  which  both  ooantriea  depend  for  their  cultivation.  The  British 
Government  was  again  called  upon  to  arbitrato,  and  I  was  deputed, 
with  a  large  well-equipped  misaion,  to  proceed  to  tieistan,  and  arbitrate 
upon  both  the  boandary  and  the  wator  dieputea.  We  left  Quetta  early 
in  January,  1903,  and  returned  late  in  June,  1905,  after  a  stay  of  fiome 
two  and  a  half  years  iu  Seistan.  We  thus  hiul  ample  opportunitieu  of 
carefully  studying  the  country,  and  I  will  give  you  to-night  some  of 
the  resultu  of  our  observations. 

I  first  invite  your  attention  to  the  map  of  Seistan.  We  found,  on 
our  arrival,  the  existing  maps  inaoouiute  and  somewhat  misleading,  and 
also  full  of  blank  ipaces  showing  uiisurveyed  trauts,  some  of  wbioh  had 


never  been  visited  or  seen  by  Europeans.  Mr.  Tute,  the  tiurvey  officer 
of  our  mission,  and  his  able  survey  staff  made  complete  new  surveys  of 
the  whole  oouutry,  both  ou  a  scale  of  4  miles  and  1  mile  to  the  inch, 
and  we  filled  up  one  after  another  all  the  unsurveyed  blanks  iu  Seistan 
and  the  surrounding  country.  No  less  than  3B,000  squiire  miles  were 
thus  surveyed,  and  the  difBoulties  and  dangers  attending  this  task  will 
be  illustrated  by  what  I  will  tell  you  later  on. 

The  Seistan  of  the  present  day  lias  an  area  of  about  7000  square 
miles,  of  which  2847  square  miles  aro  in  Persian  and  415!)  st^uare 
miles  in  Afghan  territory.  The  extreme  fertility  of  the  soil  and  the 
abundance  of  water  for  irrigation  make  Seistan  a  very  rioh  country  in 
the  matter  of  agricultural  products.    Its  population  is  about  2u5,000, 
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but  the  country,  even  with  the  lazy,  happy-go-lucky  methods  of  the 
present  day,  furnishes  a  very  large  amount  of  grain  and  food-supplies  in 
exoess  of  local  requirements,  and  it  could,  of  course,  be  made  to  furnish 
very  much  more.  Under  improved  government,  Seistan  could,  with 
but  little  trouble,  be  made  into  a  second  Egypt  It  was  so  once,  and 
oould  become  so  again.  If  I  deal  to>night  chiefly  with  the  deserted 
portions  of  Seistan,  I  beg  you  not  to  forget  the  extent  and  richness  of 
the  inhabited  portion. 

With  the  exception  of  those  portions  of  the  country  which  consist 
of  high  barren  plains,  covered  with  a  thin  layer  of  gravel,  and  the 
clifls  which  fringe  those  gravel  plains,  and  in  places  the  shores  of  the 
Hamun,  Seistan  presents  to  the  eye  a  wide  exjianse  of  dead  level  country. 
Everywhere,  except  in  the  present  inhabited  ix)rtion,  it  is  bare  and 
desolate,  destitute  of  vegetation  or  human  life.  In  the  inhabited  and 
cultivated  tract  the  country  is  intersected  by  a  labyrinth  of  canals, 
large  and  small.  No  trees  are  to  be  seen  in  Seistan  except  on  the 
river-banks  or  in  Mian  KaDgi,  the  tract  between  the  two  main  branches 
of  the  Helmand,  where  a  tangled  growth  of  low  tamarisk  jungle  covers 
the  face  of  the  country.  This  is  almost  impenetrable,  and  is  the  home 
of  innumerable  jackal  and  wild  pig. 

The  cliffs  I  have  mentioned  are  vertical  blu£b  from  30  feet  to 
several  hundred  feet  in  height,  and,  when  seen  from  near,  are  striking 
features  of  the  landscape.  Elsewhere  there  is  nothing  to  break  the 
dead  monotony  of  the  flat  horizon,  except  old  ruins,  and  here  and  there 
a  modem  village  of  domed  houses,  picturesque  in  the  distance,  but 
dirty  and  squalid  on  nearer  approach.  Everywhere,  except  on  the 
higher  gravel  plains,  are  ruins.  Elsewhere,  wherever  one  looks  in 
Seistan,  whether  in  the  desert  tracts  or  in  the  now  inhabited  portion 
of  the  country,  are  ruins.  No  country  in  the  world  contains  so  many. 
They  are  to  be  seen  in  all  stages  of  decay,  from  shapeless  mounds 
to  high  imposing  structures  of  great  size.  They  stretch  everywhere  as 
far  as  the  eye  can  reach.  A  few,  such  as  a  minaret  at  Nad  i  Ali  and  that 
of  Mil-i-Kasimabad,  are  of  burnt  brick ;  the  rest  are  of  burnt  brick  only 
at  their  base,  and  of  sun-dried  brick  above.  The  regrettable  absence  of 
stone  in  Seistan  has  deprived  this  country  of  the  lasting  monuments 
of  a  still  more  remote  past  which  stone  buildings  would  otherwise  have 
afforded. 

It  may  seem  strange  that  mud-brick  buildings  should  live  to  the 
great  age  of  some  of  these  ruins.  It  must  be  remembered  that  their 
walls  are  always  thick,  that  the  Seistan  soil  makes  bricks  of  excellent 
durable  quality,  and,  more  important  still,  there  is  little  or  no  rain 
in  Seistan.  The  annual  rainfall  only  amounts  to  some  2  to  3  inches. 
The  villages  of  the  present  day  are,  in  the  greater  part  of  Persian 
Seistan,  collections  of  domed  houses  generally  built  on  mounds.  In 
Mian  Kangi  and  Afghan  Seistan  the  villages  are  mostly  coUeotiona 
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of  wattle  ftnd  daub  huts.  The  oupital  of  Fenian  Seistan,  Naaratabad,* 
is  merely  a  village  eurrouDiled  with  high  walls.  Here  are  the  Britidi 
and  Russian  Ckiosnlates. 

Bound  the  north  and  north-west  of  Seistan,  as  shuwn  hy  the  blue- 
ooloored  portion  of  the  map,  is  the  U^ioiun,  or  lake  area,  into  whioh 
the  TariouB  Seistan  rivers  discharge  their  snrplua  waters.  As  one 
approaobes  the  sboreB  of  the  H&mnn  the  scenery  changes.  The 
monotony  of  a  flat  horizon  of  dry  land  gives  place  to  one  of  water  and 
reeds.  Dense  reed-beds,  called  naiiMr,  skirt  the  l[amun  in  many  places. 
These  beds  are  often  several  miles  in  width,  and  composed  of  high 
reeds  10   feet  or  more  high.    They  look  impenetrable,  bnt  narrow 


vrinding  lanes  exist  in  them,  known  only  lo  the  tjayadti,  a  strange 
aboriginal  race  of  Seistau,  who  live  l>y  netting  fish  and  water-fowl, 
and  who  pole  their  "  tutinu  " — long  cigar-shaped  reed  rafts — through 
these  lanes.  Tbe  Sayads  live  all  the  year  round  at  the  water's  edge, 
in  huts  made  of  reeds,  and  they  change  their  abodes  as  the  waters 
advance  or  recede.  They  have  a  language  of  their  own,  aud  are  an 
unsociable  people,  suspicious  of  Btrangera,  ever  ready  to  decamp  and 
hide  themselves  in  tbe  naizar  if  they  think  a  tax-collector  is  in  the 
neighbourhood.  Beyond  tho  reeds  lio  vast  open  stretches  of  water, 
extending  sometimes  to  tbe  horizon. 

■  Tlie  capital  u  alv/aya  apukuQ  uf  hi  Seielun  na  Slmht-i-Seulan(oity  of  BciataD),or 
Seiifain.    Tbo  namu  Nuarutabitil  U  kvldom  unci)  lociilly. 
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All  Seisian,  both  the  high  grayel-oovered  plains  and  lower  lands,  is 
oomposed  of  allnvial  soiL  In  strange  contrast  to  this,  there  stands  up 
by  itself  in  the  H&mun,  as  a  prominent  feature  of  the  Seistan  landscape, 
a  solitary  hill  of  rook,  496  feet  high.  It  is  called  the  Eoh-i-Ehwaja, 
and  many  legends  centre  round  it.  On  its  sonthern  slopes  are  the 
massive  rains  of  Kakhaha,  of  the  origin  and  era  of  which  we  know 
nothing.  The  then  ruler  of  Seistan,  in  later  times,  for  seven  years 
successfully  withstood  on  this  hill  the  siege  of  Nadir  Shah,  the  Persian 
king.  Closer  examination  shows  it  to  be  a  hill  topped  with  a  cap  of 
basaltic  lava  some  200  feet  in  thickness,  below  which  is  alluvial  silt  of 
first  brick-red,  and  lower  down  yellow  colour  baked  and  burnt  into  a 
hard  crystalline  condition.  Mr.  Ellsworth  Huntington  is  of  opinion 
that  this  hill  contains  the  core  of  a  volcano ;  but  I  %m  inclined  to  think, 
from  the  fact  that  the  lava  cap  slopes  downwards  to  the  north-east,  that 
this  conclusion  is  not  necessarily  correct.  From  the  quarries  on  the 
top,  in  which  remains  of  old  and  much- weathered  portions  of  mill-stones 
abound,  one  sees  that  in  some  very  distant  time  the  people  of  Seistan 
came  here  for  that  useful  article.  The  rock  is  too  hard  for  the  degenerate 
people  of  the  present  day  to  cut  or  make  use  of.  The  numerous  raised 
tombs,  built  up  of  rocks  on  the  summit,  have  puzzled  many  travellers. 
They  are  all  empty,  and  have  an  opening  at  their  ends  or  sides.  Their 
object  and  use  is  obvious.  They  are  merely  the  temporary  resting- 
places  of  the  departed,  who  have  been  stored  away  there  until  their 
relations  could  remove  to  sacred  Meshed  for  burial.* 

[So  much  for  the  general  scenery  and  characteristics  of  Seistan,  I 
now  bring  to  your  notice  one  or  two  interesting  problems  which  the 
physical  geography  of  Seistan  presents  for  solution.  It  will  be  seen 
that  Seistan  is  a  large  basin  some  7000  square  miles  in  area  and  with- 
out any  outlet  to  the  sea,  which  receives  all  the  drainage  of  a  vast  tract 
of  country,  over  125,000  square  miles  in  area,  girt  on  all  sides  by  high 
mountain  ranges.  The  Helmand,  Ehash,  Farah  Rud,  and  Harut  Hud 
rivers,  flow  into  the  Seistan  basin,  and  it  receives  the  flood  waters  of 
many  torrent  beds  coming  from  the  mountains  on  the  west.  The 
Ehash,  Farah  Eud,  and  Harut  Eud  drain  the  country  to  the  north  as  far 
as  the  Faropamisus  and  Hazarajat  (Hazara)  mountains.  They  do  not 
flow  into  Seistan  all  the  year  round,  as  their  upper  waters,  during  a 
portion  of  the  year,  are  all  taken  off  for  irrigation  in  the  higher  reaches, 
but  in  spring  and  'early  summer  they  are  rivers  of  no  small  size,  and 
bring  large  volumes  of  water  into  Seistan. 

The  principal  river  of  Seistan  is  the  Helmand.  It  drains  a  large 
portion  of  AfghaniHtan.     Its  sources  rise  as  far  away  as  near  Cabul, 


*  The  portion  of  the  paper  in  brackets  farmed  the  subjeot  of  ficparato  disoiuBion  at 
a  meeting  of  the  Hesearch  Department  of  the  Society,  held  on  May  11, 1906.  The  reoord 
of  that  discussion  will  be  found  after  the  conclusion  of  the  paper  in  the  next  number. 
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and  extend  to  the  lofty  watershed  of  the  snow-covered  mountains  of 
HazArajat.  It  is  some  600  miles  in  length,  and  its  Tolume,  on  reaching 
Seistan,  varies  from  a  normal  minimam  of  some  2000  feet  per  aecxtnd 
at  low  river  to  50,000  and  70,000  culiio  feet  per  second  in  ordinary  flood 
seasons,  and  to  as  much  as  600,000  and  700,000  cubic  feet  per  eecoud 
in  years  of  abnormal  flood,  such  as  occurred  in  1885.  It  will  be  seen 
from  this  that  the  Helmand  is  a  very  large  river.  It  is,  moreover,  the 
only  largo  river  in  Southern  Asia  between  the  Indus  and  the  Tigris. 
Down  to  Bandar- i-Kamal  Klian  the  Holmand  flows  along  the  bottom  of  a 
narrow  deep  bed  of  1  to  2  miles  in  width,  which  cuts  through  a  wide 
alluvial  gravel-oovered  plain.     This  river-bed  presents  all  the  normal 


features  of  an  ordinary  trough  of  erusiou.  The  alluvial  cliffs,  200  to 
250  feet  high,  which  form  the  walla  of  this  cutting  on  either  side,  leave 
the  river  near  Bandar-i-Kamal  Khan  a»d  recede  northwards  and  soath- 
warda,  as  shown  on  the  map,  at  the  point  where  the  Helmand  enters  the 
'  Seistan  delta. 

After  arriving  in  Seistan,  the  Helmand  at  the  present  time  divides 
into  three  branches.  The  fiist,  called  lind-i -Seistan,  is  really  a  big 
canal  which  takes  off  at  the  Band-i-Seistan.  Persian  Seistan  largely 
depends  on  the  fiud-i-Seistau  for  irrigation.  Tu  divert  sufficient  water 
into  this  channel  during  the  early  winter,  or  low  river  season,  a  gigantic 
weir,  made  of  densely  packed  bundles  of  Tamarisk  branches,  is  thrown 
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across  the  Helmand  every  aotnmn  when  the  river  is  at  its  lowest. 
Aboat  Christmas-time  the  rising  river  breaches  this  dam,  and  gradually 
carries  it  away.  This  **  band,"  or  weir,  is  from  70  to  100  feet  wide, 
some  1700  feet  long,  and  in  height  from  5  feet  at  the  sides  to  15  and 
20  feet  in  the  stream.  The  main  channel  of  the  Helmand  is  now  the 
Bud-i-Pnrian',  and  the  third  is  now  a  smaller  channel,  the  Nad-i-Ali 
channel,  which,  as  stated  before,  used  to  be  the  main  channel.  All 
three  branches  discharge  their  surplus  waters  into  the  Hdmun,  whioh 
encircles  the  north  and  west  of  Seistan.  The  Ehash,  Farah  Bud  and 
Harut  Eud  discharge  their  waters  also  into  this  H&mun,  which  becomes 
in  the  flood  season  a  vast  sea  more  than  100  miles  in  length,  and  vary- 
ing from  5  to  15  miles  in  breadth.  Every  few  years,  when  its  level 
reaches  a  certain  height,  it  escapes  through  the  Shelag  channel  into 
another  large  and  still  deeper  lake  depression,  called  the  Gaud-i-Zirreh. 
It  did  this  during  the  whole  month  of  August,  1903,  while  we  were  in 
Seistan. 

The  Helmand  and  other  Seistan  rivers  in  flood-time  oome  down 
very  heavily  laden  with  fine  silt,  and  I  should  mention  here  that  the 
proportion  of  silt  in  the  Helmand  is  extremely  high.  We  found  it  on 
occasions  to  be  as  much  as  one  part  of  silt  to  127  parts  of  water,  a 
figure  which  very  few  rivers  in  the  world  can  surpass.  This  silt  is 
deposited  by  floods  over  the  country,  and  the  natural  tendency  is  for 
the  rivers  and  canals  to  build  themselves  up  with  their  own  silt  on  to 
a  higher  and  higher  level,  until  in  course  of  time  they  are  running 
along  the  tops  of  ridges  higher  than  the  surrounding  country.  This 
goes  on  until  some  obstruction  or  big  flood  causes  a  breach  in  their 
banks,  and  they  desert  their  old  channel  and  divert  themselves  by  a 
new  channel  on  to  lower  ground.  This  is  what  happened  when  the 
Helmand  deserted  its  old  Nad-i-Ali  main  channel  in  1896,  and  made 
for  itself  a  new  one  in  the  £ud-i-Pariun.  Everywhere  in  Seistan  are 
traces  of  old  deserted  river  and  canal  beds  due  to  this  natural  cause. 

As  seen  in  the  map,  the  present  Helmand  with  its  branches  forms 
one  delta ;  and  to  this  delta  is  confined  all  the  cultivated  and  populated 
area  of  Seistau.  This  has  not  always  been  the  case,  for  we  find  in 
what  is  called  the  Tarakun-Kamrod  tract  numerous  old  ruins  of 
great  extent  and  traces  of  old  canals  and  cu  I  tivation.  We  find  here, 
also,  the  traces  of  old  river-beds,  and  we  find  that  the  Helmand  used 
to  flow  down  here  and  use  this  delta  just  as  it  now  does  its  present 
one.  Its  surplus  waters  discharged  into  the  Gaud-i-Zirreh,  just  aa 
they  now  do  into  the  Humun. 

Again,  let  us  examine  the  waterless  tract  on  the  east  of  the  present 
Helmand.  This,  before  our  arrival  in  Seistan,  was  a  blank  on  our  maps, 
and  we  were  the  first  to  explore  it.  Previous  travellers  had  reported 
rumours  of  the  existence  of  old  ruing  in  this  tract  also,  but  no  one  had 
entered  this  waterless  desert  or  seen  the  ruins.   We  found  not  only  ruins 
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of  ootmtleaH  nnmbera  and  great  extent  throughout  all  this  tract,  but  trooas 
of  andent  oaiul  ayBtems  and  anoieot  river-beds.  Iti  fact,  the  extent 
and  nature  of  the  ruins,  the  oharsoter  of  the  rolica  found  in  them,  saoh 
KB  seals,  pottery,  ohina,  and  glass,  and  tho  magnitude  and  perfeotion  of 
their  canal  systems  show  that  this  must  have  been,  not  only  a  former 
delta  of  the  Helmand,  but  the  delta  used  by  the  Helmand  in,  as  far  as 
existing  ruins  testify,  one  of  the  most  prosperous  times  of  Seistan 
history.    Of  all  the  vast  ruins  of  this  tract,  now  mostly  buried  or  half 
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bnried  in  sand,  the  largest  would  seem  to  he  those  now  known  as  Saro- 
tar.  This  series  of  ruins  extend  from  near  Kala-i-Fatk,  past  Sarotar, 
for  some  60  miles  northwanJa  in  an  unbroken  line  to  beyond  Chakan- 
Bar.  The  northern  ruins  of  this  mertes  are  free  from  sand,  some  of 
them,  such  as  Arairan  and  Chihal  Burj,  being  in  a  wonderful  state  of 
preservation.  While  this  delta  was  used  by  the  Helmand,  the  sarpluB 
miters  discharged  themselves  into  a  big  depression  which  we  found  to 
•xiat  along  the  east,  and  which  we  have  called  Lalla  Nawar,  and  which 
mast  have  been  the  H&mun  of  those  days.     Again,  what  is  now  called 
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the  Sena  Knd  marks  the  ootirse  of  an  ancient  bed  of  the  Helmand. 
This  discharged  the  river  into  the  southern  portion  of  the  present 
Hdman,  and  its  delta  oomprised  portions  of  both  the  present  inhabited 
delta  and  the  Ramrod  delta.  No  traces  of  old  ruins  are  to  be  found  on 
the  Sena  Rud,  and  it  seems  to  have  been  in  use  in  pre-historio  times. 
It  may  perhaps  have  been  the  river-bed  of  a  portion  of  the  period  to 
which  the  palaeolithic  remains,  to  which  I  will  refer  later,  belong. 

Thus  we  find  Seistan  is  composed  of  at  least  three  deltaic  areas, 
each  with  its  own  Hamun  for  flood  waters  to  escape  into.  The  traces 
still  visible,  of  not  one,  but  a  succession  of  old  river-beds  in  each  tract, 
show  that  each  of  these  deltas  has  been  used  by  the  river,  not  once,  but 
many  times  in  past  ages.  As  the  Helmand  in  the  course  of  ages  swung 
round  from  side  to  side,  one  delta  was  abandoned  and  another  came 
into  use.  What  was  a  Hdmun  at  one  time  became  a  dry  plain  at 
another,  and  so  on.  Thus  we  find  immersed  under  the  waters  at  the 
north-west  course  of  the  present  Hamun  the  ruins  of  the  city  of  Sabari 
Shah,  while  Lalla  Nawar  is  now  a  waterless  desert,  and  the  Graud-i- 
Zirreh  very  seldom  receives  any  water.  The  population  have,  of  course, 
followed  the  river,  and  even  in  historic  times  the  capital  of  Seistan  has 
changed  its  site  from  delta  to  delta.  Bam  Shahristan  and  Agriaspa,  the 
capital  of  Seistan  Drangiana  in  Alexander's  time,  is,  I  think,  now  marked 
by  the  ruins  of  Ramrod,  in  the  Tarakun  delta,  while  Zaranj,  the  capital 
of  the  times  described  by  Arab  historians,  and  which  Timurlang 
destroyed,  is  undoubtedly  the  Zahidan  in  the  present  delta.  To  what 
era  we  are  to  ascribe  Sarotar,  I  feel  some  doubt,  but  I  think  we  shall 
not  be  far  wrong  iu  making  it  a  very  ancient  capital — that,  perhaps,  of 
Indo-Farthian  times.  Older  than  these  are  the  innumerable  shapeless 
mounds  of  burnt  bricks  scattered  over  the  whole  country,  marking  the 
sites  of  earlier  towns,  and  still  more  ancient  capitals.  Eastwards  and 
westwards  the  Helmand  has  swung  from  age  to  age,  piling  fresh  silt 
over  the  face  of  the  country,  and  burying  still  more  ancient  ruined  sites 
below  the  surface.  These  we  only  see  occasional  traces  of  when  the 
river  cuts  out  a  new  channel,  or  a  deep  wind-scour  temporckrily  exposes 
a  portion  of  some  buried  ruin. 

We  come  now  to  the  most  puzzling  of  the  many  problems  which  the 
study  of  Seistan  presents.  If  we  try  and  calculate  the  mass  of  silt 
which  the  rivers  bring  into  Seistan  each  year,  we  soon  work  up  to  big 
figures.  We  should  be  justified,  therefore,  in  supposing  that  the  general 
level  of  the  Seistan  deltas  is  gradually  rising,  for  there  is  no  outlet 
from  Seistan,  no  means  by  wliich  the  water  can  carry  the  silt  elsewhere, 
and  bit  by  bit  all  the  silt  that  comes  down  is  placed  on  top  of  what  is 
there  before.  Do  our  recent  surveys  and  observations  corroborate  this 
supposition?  Far  from  it,  for  we  find  all  round  the  Seistan  area 
higher  terraces  of  alluvial  silt.  These  are  clearly  marked  by  the  wave-out 
cliffs  which  fringe  the  Hamun  in  places,  and  by  the  high  clifis  which 
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m&rk  the  edge  of  the  Dasht-i-Margo,  on  the  east  of  BeiBtan,  and  which 
I1ST6  their  oonnterpart  on  the  west  of  SeiBtan  in  the  old  alluvial 
deposita  of  oorresponding  height,  atilL  risible  on  the  aidee  of  the 
monntaini  and  mountain  glaoee.  In  other  words,  the  former  level  of 
the  SeiBtan  alluvial  area  ranat  have  been  at  least  400  feet  above  the 
preeent  level.  The  only  solution  of  the  problem  I  can  suggest  is  that 
the  Seistan  area  has  gradually  subsided,  owing  to  the  weight  of  silt 
deposited  on  it.  Such  subsidence  is,  I  believe,  not  unknown  in  deltaio 
areas,  bnt  hardly,  perhaps,  to  the  extent  shown  in  Seistan,  What  has 
become  of  all  the  auperinoumbent  earth  whioh  buried  3eistan  when  it 
lay  400  feet  below  the  Ihen  surface  of  the  ground  ?    What  becomes  of 


the  silt  that  is  now  brought  down  every  year ;  and  what  becomefl  of  the 
material  of  the  cliffs,  whioli  are  still  being  cut  away  by  water  and  wave 
action  ?  There  is  no  ontlet  fo  any  sea,  no  tideH  and  cnrmitH  to  carry  tlie 
silt  away  to  that  sea. 

If  Seistan  began  by  being  a  deep  hole,  and  if  this  hole  is  gradually 
filling  up,  the  aggradation  or  rising  of  its  floor  would  long  ago  have 
abown  signs  of  reducing  the  gradients  of  the  lower  reaches  of  the 
Helmand  by  checking  the  velocity  of  the  river  and  causing  deposit  of 
silt.  There  is  no  sign  of  this,  and  the  gradient  of  the  present  river 
resemblefl  that  of  the  ancient  beds  by  which  the  river  oame  in  old  days. 
The  only  solution  of  the  problem  seems  to  bo  the  fact  of  a  gradual  bnt 
•teady  anbsidence  of  the  whole  Seistan  basin. 
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Mr.  Ellsworth  Hnntington,  of  the  Carnegie  Institute  of  Washington, 
who  visited  Seistan  while  we  were  there,  has  recently  written  some 
very  interesting  notes  *  on  that  country.  He  took  great  interest  in  the 
old  gravel  beaches  and  other  old  high-water  level  marks  which  abonnd 
in  Seistan.  He  attributes  the  changes  in  water-level  to  climatic  oscilla- 
tion, and  to  glacial  and  interglaoial  epochs.  As  an  alternative  saggestion 
he  hints  at  the  possibility  of  the  Helmand  having  oscillated  from  one 
side  of  Seistan  to  another.  We  have  since  proved,  as  I  have  shown 
above,  that  the  Helmand  and  other  Seistan  rivers  have  continually 
swung  from  side  to  side  in  the  past,  and  this  we  know  to  account  for 
many  of  the  old  beaches  and  high-water  marks  in  Seistan.  I  regret 
that  I  did  not  bring  to  his  notice  the  theory  I  have  now  propounded, 
i.e.  that  the  Seistan  deltaic  area  as  a  whole  is  undergoing  gradual  but 
incessant  subsidence. 

Another  problem  which  confronts  one  on  first  considering  Seistan 
is,  what  becomes  of  the  great  volume  of  water  which  its  rivers  pour  into 
it?  The  H&mun  is  nowhere  very  deep,  only  about  15  feet  in  the 
deeper  depressions,  and  not  more  than  4  to  8  feet  over  the  remaining 
area  at  flood-time.  Its  extent  rapidly  shrinks  after  the  flood  season  is 
over,  and  by  winter  large  tracts  of  it  have  dried  up.  We  thought  at 
first  that  there  must  be  some  subterranean  outlet  to  acoount  for  all 
this,  but  soon  found  that  this  was  not  the  case.  Not  only  is  there  no 
such  outlet,  but  the  bottom  of  the  H&mun  is  extraordinarily  water- 
tight, and  very  little  loss  occurs  from  absorption.  Evaporation,  how- 
ever, we  found  in  Seistan  to  be  very  rapid.  Mr.  Ward's  observatioiis 
and  calculations  show  that  no  less  than  10  feet  of  water  is  consomad 
by  evaporation  alone  in  the  course  of  the  year.  In  other  words,  a  lake 
10  feet  deep  is  removed  by  evaporation  alone  in  a  year.  The  heat  of 
the  Seistan  summer  and  the  extraordinary  wind  of  that  country  easily 
account  for  this  high  rate  of  evaporation,  which  renders  it  unnecessary 
to  search  for  any  other  explanation  regarding  the  annual  recession  of 
the  lake  area. 

So  much  for  the  disposal  of  the  silt  and  the  water.  What  beoomes 
of  the  salt  ?  It  is  well  known  that  inland  seas  which  have  no  outlet 
are  apt  to  become,  through  evaporation,  more  and  more  salt,  until  they 
beoome  in  some  cases  lagoons  of  brine  with  margins  of  solid  salt.  In 
Seistan,  where  so  much  water  is  consumed  by  evaporation  each  year, 
one  would  expect  the  salting  process  to  be  very  rapid.  This  is  far  from 
being  the  case.  The  H&mun  is  singularly  free  from  salt,  and  the  water 
is  drinkable.  The  Helmand  water,  it  is  true,  is  very  pure,  but  it  ia 
too  much  to  expect  that  either  the  Helmand  water  or  the  water  of 


*  '*  The  Basin  of  Kastern  Persia  and  Seistan."  By  Ellsworth  Hnntington,  Carnegie 
Researoh  Assistant.  Vide  '  Records  of  the  Carnegie  Institute  Expedition  of  1903,* 
pp.  219-317. 
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eraiy  other  SeutsTi  rivfir  is  ao  absolntely  free  from  a&Ita  as  to  nooonut 
for  the  freslineH  of  the  H&mnn.  Nowhere  in  the  H^mnn  area  is  thore 
Any  traoe  of  a  salt  *  deposit.  The  problem  may  be  partly  explained 
by  the  fact  that  the  H&man  every  tea  years  or  ao  is  flnshed  oat  by  an 
overflow  into  the  Gand-i-Zirreh,  but  I  do  not  think  that  this  is  a 
soffioient  explanation  in  itself,  and  the  problem  awaits  farther  elncida- 
tioii.  When  the  H&mun  water  overflows  through  the  Shelag,  the  water 
in  the  Shelag  is  drinkable.  Within  a  few  months  of  the  Shelag  ceasing 
to  flow,  the  water,  which  is  always  to  be  foand  throughout  its  coarse 
in  Urge  stagnant  pools,  is  pare  brine,  with  solid  salt-crystals  roand  the 
uargiaa.     The  water  of  the  Qaad-i-Zirreh,  also,  as  it  dries  up,  leaves  a 


thick  deposit  of  salt.  The  contrast  between  the  conditions  of  the 
Htonn  and  the  Qaad-i-Zirreh  in  this  connection  is  very  cnriona,  and 
reqnms  explanation. 

I  oome  next  to  another  very  cnrions  phenomenon  in  Seistan.  This 
is  the  wind.  If  ever  a  country  merits  the  title  of  "  land  of  the  winds  " 
it  is  Saistan.  Every  one  who  has  visited  Seistan  or  written  about 
Seistou  has  mentioned  its  celebrated  wind,  called  the  "  Bad-i-sad-o- 
bist  roE,"  or  wind  of  120  days,  which  blows  in  the  sumroer.     Few  of 

*  The  Bslt  elBoreMen(«  wbich  cornea  to  the  sDrrnce  in  plnc^i  in  Heislan,  m  in 
evarj  other  ooimtTy,  khiI  more  Treqiiently  nesr  Ibo  Himnn  ronrKiii,  in  of  ronrHO  formed 
hj  e^Uarr  attraction  from  tiie  gronnii  below,  nnil  mnat  not  be  canfoBed  with  salt 
"   d  by  water  from  nboTe. 
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theee  have  had  the  misfortnne  to  experience  it,  bat  aa  we  went  through 
two  seasons  of  this  wind  we  are  able  to  say  something  about  it.  It 
more  than  justifies  its  reputation.  It  sets  in  at  the  end  of  May  or  the 
middle  of  June,  and  blows  with  appalling  violence,  and  with  little  or 
no  cessation,  till  about  the  end  of  September.  It  always  blows  from 
one  direction,*  a  little  west  of  north,  and  reaches  a  velocity  of  over 
70  miles  an  hour.  It  creates  a  pandemonium  of  noise,  sand,  and  dust, 
and  for  a  time  gets  on  one's  nerves ;  but  it  is  in  reality  a  blessing  in 
disguise,  for  it  blows  away  the  insects  which  from  April  to  June  make 
life  in  Seistan  a  perfect  purgatory,  mitigates  the  awful  summer  heat, 
and  clears  the  country  of  typhus,  small-poz,  and  other  diseases  rife  in 
the  country  in  May  and  June.  This  Bad-i-sad-o-bist  roz  is  not  felt  in 
the  mountainous  country  west  and  north-west  of  Seistan.  It  is  said 
to  be  even  more  violent  in  Lash  Jo  wain  than  in  Seistan.  It  is  less 
violent  in  Herat,  and  rapidly  decreases  in  violence  south  of  Seistan, 
and  is  but  little  felt  on  the  Nusbki  Bobat  trade-route.  One  would 
think  this  120-day  wind  enough,  but  violent  winds  prevail  all  through 
the  winter  from  December  tp  April,  and  blizzards  are  of  constant 
occurrence.  These  winds  always  come  from  the  same  direction.  The 
winter  blizzards  are  terrible,  and  the  wind  attains  a  terrific  velocity. 
In  a  blizzard  at  the  end  of  March,  1905,  the  anemometers  registered  a 
maximum  of  120  miles  an  hour.  The  average  velocity  for  a  whole 
sixteen  hours  was  over  88  miles  an  hour. 

The  extraordinary  frequency  and  violence  of  the  Seistan  wind,  and 
the  regularity  with  which  it  blows  from  the  same  quarter,  are  very 
remarkable.  That  it  has  blown  from  the  same  quarter  in  past  ages 
is  proved  by  the  fact  that  all  the  ruins  of  Seistan  are  btiilt  at  the  same 
angle,  with  their  front  and  back  walls  at  a  right  angle  to  the  wind, 
and  their  side  walls  at  the  same  angle  as  the  wind.  No  wind  can  blow 
with  such  violence  and  frequency  without  leaving  its  mark  on  the 
country.  Its  efifects  are  everywhere  visible  in  Seistan.  Everything 
looks  wind-swept  and  wind-stricken.  There  are  no  trees  except  the 
tangled  thickets  of  low  tamarisk  which  fringe  the  rivers  and  cover  the 
lowlying  tract  of  Mian  Kangi  between  the  Nad-i-Ali  and  Kud-i-Parinn 
rivers.  These  by  their  denseness  protect  each  other  from  the  wind,  and 
afford  protection  to  a  few  Babylonian  willows,  which  have  taken 
advantage  of  tbcir  protection  to  raise  themselves  into  trees.  Over  the 
greater  part  of  the  country  not  a  single  tree  exists. 

The  present  villages  and  habitations  are  all  built  with  their  backs 
presenting  lines  of  dead  wall  on  the  windward  side.  The  old  ruins  are 
oriented  at  exactly  the  same  angle,  on  account  of  the  wind.  The  effect 
of  wind  is  everywhere  visible  on  these  ruins.  Their  bases  are  undercut 
by  wind  as  though  by  water-action.     The  tbickness  of  the  walls,  the 
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excellent  qnality  of  the  burnt  bricks  made  and  used  by  the  ancient 
inhabitanta  for  the  lower  ooursea  of  their  buildings,  and  the  extreme 
bardness  and  durability  of  the  Seistan  soil  when  made  into  the  sun- 
dried  brioks  of  which  the  upper  portiouB  of  thu  ruins  are  oomposed, 
have  withstood  the  destructive  effect  of  the  wind  in  a  wonderful 
manner,  but  in  the  older  ruins  we  often  find  that  the  walls  faoing  the 
wind  have  entirely  disappeared,  and  only  the  side  walls  remain,  while 
in  still  older  ruins  only  one  or  two  solitary  pinnacles  remain  to  mark 
what  were  once  lar]^,  maBeive,  and  extensive  buildings. 

The  wind  has  buried  large  tracts  of  the  oountry  under  sand.    Many 
of  the  old  ruined  towns  are  wholly  or  partly  buried  in  eand,  and  this 


burying  prooeea  goes  on  all  the  year  and  every  year,  aud  is  ooveriug  up 
not  only  valuable  lands,  but  inhabited  villages.  In  Seistan,  as  else- 
where, the  invading  army  of  sand  is  preceded  by  lines  of  skirmishers  in 
the  form  of  travelling  "  bnrkbans,"  horseshoe-shaped  sandhills,  which 
steadily  advance  nntil  they  meet  some  obstacle,  which  retards  them 
antil  the  reserves  come  up  to  their  support  and  bury  all  before  them 
under  hills  of  sand.  I  will  give  you  a  oouple  of  instances  illustrating 
the  rapidity  of  this  buryiug  process. 

On  our  arrival  in  Seistan,  we  found  Kila-i-Nau,  a  big  and  flourisbing 
▼illi^e,  built  on  the  south  side  of  a  high  ridge  for  protection  from  the 
wind.  Before  we  left,  the  saud  had  attacked  that  ridge,  surmounted  it, 
and  buried  the  village,  forcing  the  inhabitants  to  build  a  new  village 

No.  in.— SirTEHBtit,  1906.]  R 
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elsewhere.  An  example  of  still  greater  rapidity  was  afforded  at  the 
village  of  Kila-i-Kohna.  Up  to  Juq^,  1904,  this  village  had  a  li^ge  deep 
pond  on  its  northern  side.  By  September,  t.e.  in  less  than  three  months, 
this  deep  pond  was  converted  into  a  sandhill  some  10  feet  high. 

The  wind,  however,  does  not  confine  its  energy  to  burying  only. 
While  it  covers  some  tracts  deep  in  sand,  it  also  sweeps  other  tracts 
clear  of  sand,  rendering  valuable  land  available  for  cultivation,  and 
exposing  long-buried  ruins  once  more  to  view.  These  are,  however, 
only  the  milder  effects  of  wind-action.  The  Seistan  wind,  in  its  more 
destructive  moods,  has  in  places  removed,  not  only  sand  from  place  to 
place,  but  has  scoured  away  the  whole  face  of  the  country.  Every- 
where we  find  the  sides  and  banks  of  the  canals  which  in*igated  the 
lands  on  which  the  dwellers  of  the  old  ruins  depended,  left  standing 
like  walls  high  above  the  present  surface  of  the  surrounding  land. 
These  banks,  having  been  hardened  by  water,  have  withstood  the  action 
of  the  wind  better  than  the  surface  of  the  land,  which  has  all  been 
blown  away  to  a  depth  of  several  feet.  This  depth  in  places  is  very 
considerable,  and  we  lind  the  outlines  exposed  of  still  older  canals  which 
existed  at  some  yet  earlier  age,  and  which  must  have  been  buried  deep 
in  the  ground  when  the  canals  above  them,  old  as  they  are,  were  in  use. 

Some  very  startling  evidences  of  the  way  in  which  the  wind  has 
scoured  away  and  removed  the  old  surface  of  the  country,  are  to  be 
found  in  the  south-west  comer  of  Seistan,  which  was  probably  once 
the  richest  and  most  populous  part  of  the  country.  Owing  to  its 
remoteness  from  the  beaten  track,  and  its  present  inaccessibility  from 
want  of  water,  I  do  not  think  it  has  ever  been  visited  or  explored  by 
any  Europeans  except  ourselves.  I  refer  to  the  desert  track  through 
which  the  boundary-line  runs  between  the  Sena  Kud  and  the  Shelag. 
Here  we  find  wind-scours  20  feet  or  so  deep,  which  have  left  isolated 
mounds  to  mark  the  height  of  what  used  to  be  the  surface,  and  which 
show  that  the  present  general  surface  at  these  places  is  at  least  20  feet 
lower  than  it  used  to  be.  I  say,  at  least,  because  the  mounds  are 
themselves  wind-worn,  and  it  is  therefore  impossible  to  say  how  high 
above  the  present  surface  the  old  surface  was  when  it  was  last  culti- 
vated and  used  by  man.  That  it  was  once  a  wide  flat  surface  capable 
of  extensive  cultivation,  we  know  from  the  broken  pottery  which  is 
found  here  lying  everywhere  in  extraordinary  profusion,  testifying  to 
a  very  large  population;  moreover,  a  very  ancient  population,  because 
the  pottery  is  of  the  primitive  red  type  which  is  familiar  to  experts  as 
denoting  great  age.  Even  an  amateur  can  detect  how  much  older  it 
is  than  the  more  finished  pottery  that  abounds  in  the  old  ruined  sites 
of  Seistan. 

But  what  are  the  rounded  mounds  that  abound  in  countless  numbers 
in  this  tract,  and  which  catch  the  eye  by  reason  of  their  black  colour? 
Closer  inspection  shows  that  the  colour  is  due  to  these  mounds  being 


RKOENT  SUBYET  AND  EXPLORATION  IN  SEISTAN.  227 

ooTered  with  black  pottery  and  bits  of  black  stone.  This  black  pottery 
is,  I  think  I  am  right  in  saying,  the  oldest  form  of  pottery  known,  and 
one  of  the  first  indications  of  dawning  civilization  in  primitive  man. 
The  black  stones  are  bits  of  hard  black  lava  and  volcanic  tuft,  and 
other  rocks  common  in  the  distant  mountain  ranges  west  of  Seistan, 
but  curious  things  to  find  bore  in  this  alluvial  region.  As  one  turns 
them  over,  the  idea  strikes  one  that  they  seem  to  bo  chipped  into 
shapes  unusual  in  the  ordinary  stone.  Some  look  as  if  attempt  had 
been  made  to  fashion  them  into  something,  and  others  as  if  they  were 
chips  from  other  stones.  Here  and  there  we  find  what  is  evidently  a 
spear-hes^l,  a  knife,  or  a  rudely  fashioned  axe-head.  Some  are  made  of 
black  volcanic  rock,  others  are  of  better  quality,  delicate  implements  of 
obsidian  and  agate  and  so  on,  evidently  for  the  use  of  the  elite  of  those 
days.  Stone  implements  they  are,  of  the  palasolithic  type.  I  leave  it 
to  experts  to  decide  what  age  these  belong  to.  If  jjalcoolithic  experts 
are  to  be  trusted,  the  users  of  such  implements  date  back  to  many  tens 
of  thousands  of  years  ago.  Be  the  thousands  of  years  what  they  may, 
enough  has  been  found  to  prove  that  the  age  of  past  dwellers  in  Seistan 
is  of  very  respectable  antiquity,  and  in  itself  sufficient  to  give  interest 
to  that  country. 

Let  us  return  to  the  ever-present  Seistan  wind.  There  are  to  be 
found  scattered  over  the  southern  tract  of  Seistan,  in  the  middle  of  the 
high  gravel-plains  of  that  region,  a  number  of  very  curious  depressions, 
large  holes,  as  it  were,  cut  out  of  the  surface  of  the  country.  Some  are 
Tery  large,  several  square  miles  in  area,  and  some  200  or  more  feet  deep. 
Some  of  these  depressions  are  connected  with  each  other  by  gorges, 
others  are  connected  by  gaps  in  their  side  with  the  lower  plain  of 
Seistan,  and  through  these  gaps  floods  have  at  times  found  their  way 
and  formed  large  and  sometimes  deep  lakes.  Others,  again,  are  isolated 
depressions,  having  no  outlet  at  all.  How  were  these  formed?  Ordinary 
explanations,  such  as  water- action,  subsidence,  and  so  on,  fail  to  apply. 
After  much  consideration,  I  have  come  to  the  conclusion — I  record  it 
with  diifidence — that  they  have  been  dug  out  purely  by  wind-action. 
This  may  seem  startling,  but  I  must  point  out  that  all  I  have  seen  have 
a  long  axis,  which  more  or  less  coincides  with  the  direction  of  the  wind. 
The  few  that  are  irregular  in  shape  can,  I  think,  be  accounted  for  by 
the  supposition  that  they  originally  formed  two  or  more  separate 
depreaBions  which  have  gradually  become  merged  into  one.  While 
advancing  this  theory  to  explain  these  minor  depressions,  I  do  not  go  so 
far  as  to  suggest  that  it  accounts  for  the  huge  depression  of  Seistan 
itself. 

The  Seistan  wind,  however,  being  such  as  it  is,  and  its  effects  on  the 
landscape  being  so  very  marked  all  over  the  country,  we  are  bound  to 
attribute  to  it  the  removal  of  some  considerable  portion  at  least  of  the 
tilt  which  is  yearly  brought  into  Seistan.] 

B  2 
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The  above  remarks  may  serve  to  bring  to  notice  some  of  the  inter- 
esting features  of  Seistan,  but  space  forbids  my  either  dwelling  more 
fully  on  them  or  discussing  many  other  interesting  problems  connected 
with  the  physical  geography,  arohsBology,  and  ethnology  of  the  country. 
Our  mission  collected  an  immense  amount  of  information  on  these  and 
kindred  subjects,  and  this  information  is  being  placed^  permanently  on 
record  in  the  form  of  official  publications. 

Mr.  Ward,  the  expert  irrigation  officer  of  the  mission,  who  was 
indefatigable,  with  the  aid  of  his  able  staff,  in  collecting  every  manner 
of  miscellaneous  information,  is,  and  has  been  for  the  past  nine  months, 
engaged  in  editing  and  putting  these  records  through  the  j^ress,  so  some 
idea  can  be  formed  of  their  extent.  Mr.  Tate,  our  survey  officer,  who 
is  an  archsBologist  of  no  small  experience,  has  also  written  a  valuable 
note  on  the  archeeology  of  the  country,  which  I  hope  will  soon  be 
published.  With  the  aid  of  the  data  thus  collected,  some  advance  may  be 
made  in  elucidating  the  various  interesting  problems  of  this  country. 
Few  countries  in  so  small  a  compass  contain  so  many  and  varied 
evidences  of  past  events,  both  physical  and  human.  It  offers  unique 
opportunities  for  the  study  of  physico-goographical  phenomena  and 
their  relation  to  human  life. 

In  the  existing  population  we  have,  it  is  reasonable  to  believe,  some 
of  the  purest  types  extant  of  the  ancient  Aryan  race,  and  a  more 
thorough  study  of  all  that  Seistan  has  to  teach  us  may  throw  valuable 
light  on  the  early  origin  and  history  of  the  Aryan  race,  and  on  the 
wider  and  still  more  important  subject,  the  physico-goographical  history 
of  a  large  portion  of  Central  Asia.  The  eminent  American  experts 
who,  under  the  auspices  of  the  Carnegie  Institute  of  Washington,  are 
working  at  this  subject  in  Turkestan  and  Transcaspia,  have  already 
had  their  attention  called  to  the  importance  of  Seistan  as  a  key  to 
similar  problems  in  larger  areas  by  one  of  their  number,  Mr.  Ellsworth 
Huntington.  I  have  already  referred  to  his  interesting  notes  on  this 
country,  and  if  some  of  his  conclusions,  made  during  his  short  stay 
in  Seistan,  fail  to  agree  with  the  results  of  observations  made  by  us 
during  a  loDg  stay  in  the  country,  with  all  our  advantages  of  a 
large  and  capable  staff,  ample  means  and  equipment,  the  necessity  is 
demonstrated  of  a  still  longer  and  more  thorough  research  in  this 
country. 

We  have  had  gratifying  proof  to-night  of  the  brotherly  interest 
which  the  United  States  take  in  our  geographical  work  in  the  ioe- 
bound  Antarctic,  and  it  will  interest  you  to  now  learn  how  Americans 
and  ourselves  are  also  working  hand-in-hand  in  the  geographical 
problems  of  the  arid  deserts  of  Central  Asia. 

{To  he  continued,) 
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AUSTRALIA.* 

By  J.  W.  GREGORY,  F.R.S.,  D.So.,  Professor  of  Geology  In  the  University 

of  Glasgow. 

IV.  Labour-supply. 
A.  Growth  of  Population, 

This  growth  of  the  manufacturing  industries  is  all  the  more  remark- 
able, as  it  is  often  held  that  it  is  neither  eoonomioally  possible  nor 
politically  desirable,  for  Australia  to  develop  into  a  great  industrial 
state.  But  it  is  generally  conceded  that  Australia  wants  a  larger 
population.  The  Australians  are  at  present  somewhat  overhoused. 
Hallways  run  through  empty  bush  at  a  loss,  where  with  an  adequate 
adjacent  population  they  would  yield  handsome  profits.  Large  sums 
have  been  spent  on  irrigation  works  that  have  failed  financially, 
because  there  were  not  enough  people  to  supply  the  careful  labour, 
by  which  alone  the  water  could  be  profitably  used.  But  the  crj^  of  the 
emptiness  of  Australia  is  greatly  exaggerated.  It  is  true  that  as  yet 
only  the  coastal  districts  are  peopled,  and  so  the  mean  density  is  1*5  per 
square  mile,  which  is  practically  the  same  as  Canada.  But  most  countries 
have  their  scantily  occupied  areas.  In  our  own  overcrowded  island  we 
have  Sutherland  with  its  2028  square  miles  and  population  of  10  to  the 
square  mile.  Considering  its  conditions  and  position,  Australian  popu- 
lation has  grown  with  unprecedented  rapidity.  Sir  Jervoise  Baines  t 
has  pointed  out,  that  if  we  separate  Australia  into  the  inhabited  and 
practically  uninhabited  districts,  the  settled  districts  are  fairly  well 
peopled  for  a  pastoral  and  agricultural  country.  The  average  density 
per  square  mile  of  the  densely  peopled  districts  of  Victoria  is  48*94, 
and  of  the  sparsely  peopled  only  1*39.  In  Queensland  the  densely 
peopled  districts  have  22*28  per  square  mile,  and  the  sparsely 
peopled  districts  only  0*07  per  square  mile.  The  rate  of  increase  of 
the  population  compares  well  with  that  of  either  America  or  South 
Africa. 

In  the  century  between  1G73  and  1775,  the  population  of  the  United 
States  grew  from  1G0,000  to  2,803,000,  and  Canada  has  taken  over  two 
oentnries  to  reach  4,500,000  ;  but  the  Australian  population  has  grown 
from  6500  in  1800,  to  3,773,248  in  1901  ;  and  if  we  compare  the  growths 
of  population  in  the  last  half-century,  we  find  that  the  percentage 
increase  in  Australia  has  been  greater  than  in  either  the  United  States 
or  Canada. 


*  Continiied  from  page  145. 

t  J.  A.  Baines,  **  A  Gensiis  of  the  Empire,"  Joum.  R.  Stat.  Soc.,  vol.  66,  1903,  p.  12. 
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1840 
1850 
1860 
1890 
1900 


U.S.A.  '  Canad*.  Anstralia. 


17,063.000  '                1,690,000  (1841)     206,095 

23,192,000  (1851)    403,889 

31,443,000  (1860)  3,360,000  ,        (1861)  1,153,973 

62,481,000  (1887)5,020,000  (1891)8,183,327 

76,356,000  5,528,847  (1901)  3,773,248 


Nevertheless,  thongh  Australia  has  done  well  in  attracting  popula- 
tion, it  needs  to  do  still  better.  It  has  come  to  a  pause  in  its  increase, 
the  oanse  of  which  need  not  here  be  disonssed.  But  in  face  of  the 
agrionltnral  depopulation  in  parts  of  the  British  Isles,  it  is  not  sur- 
prising that  there  is  no  rush  of  people  to  agricultural  pursuits  in  the 
back  blocks  of  Australia.  The  best  chance  that  the  past  rapid  increase 
in  the  density  of  population  will  be  maintained,  is  by  the  growth  of 
manufacturing  industries.  In  this  important  step  in  Australian 
development,  Victoria  has  so  far  taken  the  lead ;  but  the  great  coalfields 
along  the  coast  of  New  South  Wales  should  make  the  district  between 
Sydney  and  Newcastle  the  manufacturing  metropolis  of  Australia. 

B.  The  Aborigines, 

There  is,  however,  an  easier  and  quicker  alternative  method  of 
increasing  the  Australian  population.  Australia  might  encourage  the 
introduction  of  coloured  labour.  There  was  no  chance  of  getting  such 
labour  from  within  Australia.  When  colonized,  the  continent  was 
practically  empty.  The  total  aboriginal  population  at  the  beginning 
of  last  century  is  estimated  at  about  only  150,000,  and  according  to 
Goghlan  it  is  now  about  153,000.  When  Victoria  was  settled  in  1836, 
it  was  occupied,  according  to  the  official  estimates  of  that  time,  by 
only  some  6000  black  fellows.  The  aborigines  make  magnificent 
stockmen,  and  so  would  gladly  have  been  preserved.  They  lielong  to 
the  same  great  race  group  as  ourselves — the  Caucasian,  but  were  of  that 
nomadic  type  which  has  always  perished  before  the  advance  of  a  settled 
civilization.  In  spite  of  the  best  efforts  of  the  Australian  Government 
to  protect  and  preserve  these  peoi)le,  they  have  died  out  before  the  spread 
of  European  diseases,  and  the  change  in  life  rendered  necessary,  as  the 
wild  game  was  replaced  by  sheep  and  cattle.  There  is  a  reported  increase 
in  the  number  of  aborigines  in  recent  years  in  the  northern  parts  of 
Westralia  and  the  Northern  Territory  ;  and  there  has  been  an  excess  of 
births  over  deaths  in  one  of  the  aboriginal  reserves  in  South  Australia. 

Nevertheless,  it  is  very  doubtful  whether  the  race  can  be  per- 
manently saved.  Some  criticisms  of  Australia  imply  that  it  once  had 
a  dense  population,  which  has  been  ruthlessly  exterminated  by  the 
settlers.  We  hear  yarns  in  the  smoking-rooms  of  steamers  about  parties 
of  settlers  having,  in  the  early  days,  gone  out  black-fellow  shooting. 
But  there  seems  very  little  foundation  in  fact  for  such  stories. 
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The  destruction  of  the  Tasmanian  aborigines  was  complete  long 
before  Tasmania  was  allowed  self-government,  and  while  the  island  was 
under  British  military  rule;  and  the  peaeefal  collection  of  the  remnant 
into  the  reserve  upon  Flinders  island  was  accomplished  by  a  private 
settler,  Bobinson.  The  aborigines  throughout'  Australia  have  always 
had  the  warm  championship  of  men  who  were  keenly  interested  in 
them,  and  always  ready  to  defend  them  against  oppression.  The 
emphasis  with  which  the  authorities,  in  the  earliest  days  of  the  Port 
Philip  settlement,  threatened  to  hang  any  white  man  convicted  of 
mnrdering  a  black  fellow,  showed  the  determination  of  the  Government 
to  deal  even  justice  between  the  two  sections  of  the  inhabitants. 

C.  Astatic  Immigration, 

The  north-western  ports  of  Australia  are  only  four  days'  steam  from 
that  overcrowded  corner  of  Asia  where  dwells  about  half  of  the  human 
race.  The  daring  Malay  seamen  knew  of  the  existence  of  Australia 
oenturies  before  it  was  known  in  Europe.  The  people  of  south-eastern 
Asia  had  their  chance  of  occupying  Australia,  for,  as  the  Malays  con- 
quered Madagascar,  they  could  have  colonized  Australia.  But  it  was 
not  sufficiently  attractive ;  it  was  too  dry  and  dusty.  But  now  that  we 
have  opened  up  the  land,  built  railways,  drilled  wells,  founded  a 
lucrative  trade,  and  secured  personal  safety,  the  Asiatics  would  gladly 
go  and  reap  where  we  have  sown. 

Australia  has  only  to  remove  the  artificial  barriers  she  has  erected, 
to  let  in  an  Asiatic  deluge.  The  coloured  immigrants  would  keep 
dear  of  the  still  unoccupied  interior.  The  cities  and  the  pleasant 
coastal  districts  would  be  good  enough  for  them.  The  difficult  interior 
would  still  have  to  be  opened  up  by  the  white  man.  But  the  figures 
of  the  Australian  population  would  be  easily  multiplied. 

Australia  had  her  chance  of  acquiring  a  great  coloured  population. 
But  she  unhesitatingly  rejected  it.  A  rush  of  Chinese  into  Australia 
began  in  1879,  and  lasted  until  1887,  when  they  had  become  fifteen 
per  thousand  of  the  population  ;  and  the  stream  was  flowing  with 
rapidly  increasing  volume.  Even  in  Great  Britain,  protected  by  our 
dense  established  population,  we  defended  ourselves  by  last  year's 
Aliens  Bill  against  the  immigration  of  our  civilized  European  neigh- 
bours. Australia,  with  her  young  settlements  and  her  exposed  position, 
seeds  to  be  incomparably  more  cautious.  It  stopped  the  immigration 
as  soon  as  it  threatened  to  come  in  a  volume  greater  than  could  be 
safely  mastered.  New  South  Wales  defended  itself  by  a  simple  Chinese 
exclusion  bill. 

Some  of  the  States,  however,  in  deference  to  the  wishes  of  the  British 
Government,  instead  of  excluding  aliens  on  account  of  colour  or  race, 
adopted  an  education  test,  and  the  Commonwealth  legislation  has 
followed  on  the  same  lines.     So  that  Australia  has  been  denounced  for 
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framiog  its  mild  Alieos'  Immigration  Aot  on  the  very  lines  recom- 
mended by  the  Home  Government. 

D.  The  Pasitbiliiy  of  a  White  Australia, 

Australia  had  another  chance  by  the  introdnotion  of  Kanaka  labourers 
into  the  tropical  plantations ;  but,  resolute  in  her  policy  of  a  **  White 
Australia/*  that  system  has  been  stopped,  and  after  December  31,  1906, 
the  last  Kanaka  labourers  will  be  returned  from  Australia  to  their  South 
Sea  islands.  This  anti-Kanaka  legislation  has  been  severely  condemned, 
on  the  ground  that  the  "  White  Australian  "  policy  inevitably  condemns 
the  tropical  regions  of  northern  Australia  to  lie  permanently  waste.  We 
often  hear  that  white  men  cannot  work  in  the  tropics,  and  that  northern 
Australia,  including  many  of  the  most  fertile  and  l)est-watered  regions  of 
the  continent,  must  either  be  left  unoccupied  or  be  developed  by  coloured 
labour.  But  is  this  idea  more  than  a  popular  prejudice,  due  to  the  high 
mortality  of  the  tropics  in  times  when  tropical  diseases  were  not  under- 
stood ?  Is  there  any  physical  reason  why  white  men  should  not  work  in 
the  tropics?  Is  it  the  heat?  Attendants  in  Turkish  baths,  stokers  in 
steamers,  glass-blowers,  and  furnace-men  in  metallurgical  works,  with- 
stand higher  temperatures  than  are  encountered  in  any  tropical  country. 
But  it  may  be  said  that  these  men  are  not  engaged  in  the  open  air, 
exposed  to  the  fatal  fury  of  the  sun.  British  troops,  however,  have  to 
march  in  India,  and  it  is  found  that  they  are  healthier  then,  than  when 
cooped  up  in  barracks.  British  tea-planters  in  India  have  been  in- 
stanced as  a  healthy  race,  although  their  duties  require  them  to  be  out 
in  the  hottest  time  of  the  day,  in  the  hottest  season  of  the  year. 

Not  only  is  there  nothing  in  the  heat  of  the  tropics  to  prevent  white 
men  working  there,  but,  according  to  the  high  authority  of  Sir  Joseph 
Fayrer,  European  children  may  be  reared  in  India  almost  as  well  as  in 
Europe.  According  to  Sambon,  the  infant  mortality  of  European  children 
in  Calcutta  is  58  per  1000.  According  to  Mulhall,*  in  the  years  1876-80, 
it  was  145  per  1000  in  England,  163  per  1000  in  France,  and  302  per 
1000  in  Wurtemburg.     In  Lancaster  in  1004  it  was  274  per  1000. 

The  old  high  death-rate  of  the  tropics  has  been  greatly  reduced 
by  improved  sanitation  and  modern  knowledge  of  tropical  diseases. 
Barbados  once  had  a  bad  reputation  for  unhealthiness,  but  it  is  now, 
according  to  the  health  statistics  of  its  garrison,  healthier  than  stations 
in  the  British  Islands. 

The  old  dread  of  the  tropics  is  passing  away.  Algeria  was  once 
regarded  as  intensely  unhealthy.  Sambon,  in  a  remarkable  paper  on 
Acclimatization,  which  he  read  before  this  Society  in  1896,  quotes 
General  Davivier,  "  That  the  cemeteries  are  the  only  colonies  always 
growing  in  Algeria.''  But  with  care  the  death-rate  has  steadily 
declined.    According  to  Mulhall, f  the  death-rate  of  the  French  in  Algeria 

♦  Mulhall,  *  Dictionary  of  StatisticV  p.  177.  f  Ihid.,  p.  Ig9. 
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from  1853  to  1866  was  46*3  per  1000,  and  it  had  been  reduced  in  the 
years  from  1873  to  1876  to  26-8  per  1000.  And  Algeria  is  now  a 
popular  European  health  resort. 

Of  course,  where  work  has  to  be  done  under  such  rough  conditions 
that  life  must  be  freely  sacrificed,  as  when,  in  railway  construction,  a 
man  has  to  be  buried  under  every  sleeper,  as  was  said  about  the  Panama 
railway,  he  must  be  a  coloured  man.  But  under  conditions  when 
ordinary  economy  of  life  can  be  preserved,  there  seems  to  be  no  physical 
reason  why  white  men  should  not,  in  time,  work  in  the  tropics.  No 
doubt  we  prefer  a  temperate  to  a  tropical  climate.  But  in  the  tropics 
nature  is  more  generous ;  she  returns  a  more  valuable  harvest,  and  thus 
oompensates  man  for  the  discomforts  and  for  the  unquestionable  reduc- 
tion in  personal  efficiency.  There  seems  to  me  no  adequate  reason  why 
Australia  should  not  all  in  time  be  occupied  by  white  races ;  but  it  must 
be  admitted  that  the  White  Australia  policy  involves  delay  in  the 
development  of  some  districts ;  for  the  experiment  of  the  white  occupa- 
tion of  the  tropical  lands  should  proceed  slowly,  as  otherwise  it  must  be 
accompanied  by  unnecessary  loss  of  life.  There  are  certain  industries, 
smoh  as  cotton-planting,  that  require  ample,  cheap  labour  for  the  short 
picking  season,  and  it  may  be  impossible  to  start  them  on  profitable 
lines  at  present.  And  Australia  has  to  decide  whether  it  is  better  to 
postpone  the  growth  of  such  industries,  or  to  risk  the  evils  of  coloured 
labour. 

E.  KnnaJcas  and  the  QueensJnvd  Sugar  Indnfttrif, 

If  there  be  one  state  in  Australia  that  should  have  suffered  by  the 
"  "White  Australia"  policy  it  should  be  Queensland. 

The  following  table  compiled  from  the  returns  in  the  **  Statistical 
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New  South  Wai.fs, 


1890 
1891 
1892 
1893 
1894 
1895 
189(i 
1897 
1898 
1899 
1900 
1901 
1902 
190:J 
1904 


Area  undi-r 
8ugar-cane. 

Acres. 

50,922 

50,948 

55,520 

59,251 

71,818 

77,247 

83,093 

98,<;41 

111.012 

11 0,057 

108..5a5 

ll2,0:tl 

85.338 

11I,51(; 

120,317 


I'nxJiiction  of 
nagar. 

Cwts. 
1,378,480 
1,024,380 
1,227,300 
1,522,920 
1,834,210 
1,725,1(»0 
2,015,480 
1,9.58,320 
3,274,(;80 

2,405,780 
1,851,080 

2,417,100 
1,532,520 
1,830„500 
2.953,700 


Area  under 
sugar-cane. 

Acres. 

20,440 

22,202 

20,751 

28,112 

:^i.l»o;> 

•-(»>  OOT 

31, 05: 1 
25,805 
24,75!  > 
22,517 
22,114 
20,8()9 
20,.30l 
2(»,219 
21,525 


rroduclion  of 
sugar. 

380,:  520 

.^.:^o,0(>o 

485,780 
478.005 
452,750 
444,2»;i 
.571,140 
553,00r, 
.^.82.19S 
:{07,04S 
:^98,700 

:^90,:{75 

430.884 
4:55,718 
400,1.5(> 


Abetraot"  dhows  the  acreage  and  yield  of  sugar  in  Queensland  and 
in  New  South  Wales  since  1890.     In  New  South  Wales,  where  there 
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has  been  no  interference  with  Kanaka  labour,  there  has  been  a  fall  in 
the  acreage  under  sugar.  But  in  Queensland,  in  spite  of  the  anti- 
Kanaka  legislation,  there  has  been  no  such  fall ;  the  drought  of  1902 
reduced  both  acreage  and  yield,  just  as  it  reduced  the  wheat  yield 
of  the  Commonwealth  from  38,561,619  bushels  in  1901-2  to  12,378,068 
bushels  in  1902-3  ;  in  1904  the  Queensland  acreage  is  the  maximum  on 
record,  and  the  yield  has  only  been  beaten  once,  in  1899.* 

The  Queensland  sugar  industry,  in  fact,  has  done  remarkably  well, 
when  compared  with  the  same  industry  in  other  parts  of  the  British 
Empire.  Thus  in  Ikitish  India  there  has  been  a  long  and  fairly  steady 
fall  from  3,100,232  acres  in  1891,  down  to  2,280,000  acres  in  1904. 
Similarly,  in  the  British  West  Indies,  the  exports  of  domestic  sugar  from 
the  twelve  islands  of  Jamaica,  St.  Lucia,  St.  Vincent,  Barbados,  Grenada, 
St.  Christopher,  Nevis,  Montserrat,  Antigua,  Dominica,  Trinidad,  and 
Tobago  having  fallen  from  3,903,980  cwt.  in  1890,  to  2,358,325  owt 
in  1903  and  2,892,106  cwt.  in  1904. 

The  people  of  Queensland  are  apparently  satisfied  with  the  change, 
for  they  have  continued  to  return  a  large  majority  committed  to  the 
White  Australia  policy.  It  should  be  rememl)ered  that  the  Kanaka  labour 
was  stopped  by  the  Federal  Parliament,  on  the  insistence  of  a  majority 
of  the  Queensland  memlierp. 

F.  The  Labour  Legislation. 

For  its  persistent  support  to  the  principle,  that  the  main  policy  of 
Australia  is  the  maintenance  of  the  purity  of  its  race,  Australia  is 
deeply  indebted  to  its  labour  party.  I  went  out  to  Australia  with 
the  natural  prejudice  of  a  British  Conservative  against  the  labour 
party.  I  understood  that  the  advanced  labour  legislation  was  ruining 
Australian  industries  by  its  selfish  and  short-sighted  policy;  but 
after  five  years  in  Australia,  during  which  I  had  the  honour  of  the 
acquaintance  of  politicians  of  all  sections  of  political  opinion,  I  learnt 
to  realize  how  much  that  party  is  misjudged.  The  industrial  legisla- 
tion is  intensely  democratic,  but  it  is  not  wildly  sbcialistia  We  hear 
of  the  socialistic  experiments,  but  not  of  points  where  Australia  is 
conservative  and  has  lagged  behind  ourselves.  Its  State  railways 
were  forced  on  it  by  geographical  necessities.  They  had  to  be  made 
quickly  in  order  to  open  the  mining  fields,  and  they  have  had  to 
be  extended  to  develop  territory,  which  will  not  pay  for  railway 
accommodation  for  years  to  come.  The  states  have  had  to  spend  money 
on  railways  and  country  schools  as  a  part  of  their  land-settlement 
policy,  and  content  to  look  for  returns  a  generation  ahead.  No  oom- 
mercial  company  could  be  expected  to   build  railways  where  it  pays 


*  Kanaka  labour  continucH  in  Queensland  till  iho  end  of  the  present  year,  but  the 
statistics  show  that  the  industry  has  not  been  killed  by  the  imminent  de|)ortatioii  of  all 
the  coloured  labourers. 
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Australia  to  have  built  them.  An  Australian  government  will  support 
a  school  for  the  family  of  two  or  three  settlers,  at  a  cost  per  child 
which  seems  wildly  extravagant,  because  it  knows  that  the  best  type 
of  people  will  not  settle  in  the  back  country  unless  they  can  get 
a  ffidr  education  for  their  children.  In  most  departments  of  State  work 
the  government  is  not  especially  socialistic.  Where  Australian  legis- 
lation is  more  advanced  than  our  own,  is  where  the  simpler  con- 
ditions of  Australia  render  it  possible  to  do  by  law,  what  in  Great 
Britain  must  be  left  to  more  elastic  agreements  between  unions  of 
employers  and  trades  unions. 

The  fact  that  Australian  industrial  legislation  is  in  some  respects 
behind  our  own  shows  that  the  labour  party  has  used  its  political 
power  with  moderation.  Much  of  its  energy  has  been  devoted  to 
legislation  to  secure  the  well-being  of  the  Australian  people,  even  at 
the  cost  of  some  unpopularity  among  its  own  supporters.  The  advanced 
temperance  legislation  was  mainly  carried  by  its  insistence.  At  least 
in  Victoria,  to  speak  of  the  State  I  know  best,  educationalists  find  that 
proposals  for  the  improvement  of  teaching  in  the  State  schools,  for 
increased  opportunities  for  technical  and  University  education,  and  for 
the  provisions  of  facilities  for  research  and  culture  by  libraries,  museums, 
and  picture-galleries  find  some  of  their  warmest  allies  in  the  labour 
party. 

G.  National  Defence, 

Perhaps  nothing  has  led  the  Australian  democrats  into  greater  dis- 
favour than  their  views  on  military  and  naval  defence.  But  the 
policy  of  training  every  man  to  the  use  of  arms  by  military  drill  at 
school,  the  encouragement  of  cadet  corps  and  rifle  clubs,  which  has  been 
recently  recommended  for  this  country  by  Lord  Roberts,  is  the  very 
system  which  the  Australian  liberal  party  has  strenuously  urged,  and 
which  Australia  has  for  years  endeavoured  to  adopt.  In  New  Zealand, 
for  example,  it  is  laid  down  by  the  regulations  of  the  Education 
Department  (1904,  p.  7)  "that  military  drill  must  bo  taken  by  boys 
in  every  school  in  which  there  are  twenty  or  more  Iwys  of  twelve  years 
or  upwards,  as  provided  in  the  regnlations  for  public  school  cadet 
corps." 

H.  Laltour  Costs  in  AuMralla, 

Successful  manufacturing  requires  economic  labour,  and  as  Australia 
is  a  land  of  high  wages  and  short  shifts,  it  is  not  surprising  that  the 
view  is  sometimes  held  that  it  cannot  compete  against  Europe  with 
its  low  wages  and  long  hours.  We  hear  glowing  descriptions  of  how 
rich  Australia  might  be  if  she  would  only  employ  cheap  coloured  labour, 
which  works  with  enthusiasm  for  one  shilling  or  two  a  day  under  any 
oonditions.  The  Australian  workman  will  not  accept  these  terms.  He 
demands  good  wages,  short  hours,  healthy  conditions  of  work,  reasonable 
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preoantions  for  safety,  and  sympathetio  treatment.  If  the  miner  g^ts 
them,  then  he  does  his  best  to  give  his  employer  what,  to  use  his  own 
phrase,  he  oalls  a  **  fair  thing."  While  mine-surveying  in  Australia, 
I  had  excellent  opportunities  of  observing  the  miners  at  their  work. 
I  could  hear  the  regular  blows  of  their  hammers,  kept  up  steadily 
throughout  their  shift.  The  men  insist  upon  a  full  length  of  time  for 
their  meals,  but  there  is  very  little  loitering  when  the  foreman  is  away, 
and  hustling  in  his  presence.  To  see  what  the  Australian  miner 
regards  as  a  **  fair  thing,"  let  us  look  at  a  few  figures.  Take,  e,g.^  coal- 
mining, as  in  it  the  conditions  are  more  uniform  than  with  gold-mining, 
and  the  results  can  be  more  easily  compared,  field  with  field.  The 
followiug  table,  quoted  from  Goghlan  (op,  rii,,  p.  946),  shows  the  output 

Average  Coal  Output,  1803-1003. 


1 

Tons  raised 

per 
liner.  1 

Average  valne 

i 

annnm  p«»r  n 

at  pit's 

month. 

Austria*  ... 

... 

1 
1 

••  • 

605* 

1 

6 

d. 
3 

New  South  Wales 

565 

6 

5 

United  States 

536 

5 

6 

Gennany  ... 

317 

3 

Great  Britaiu 

272 

10 

1 

Francje 

203 

11 

0 

Belgium   ... 

171 

i:{ 

5 

in  toDS  per  miner  per  year,  and  the  value,  at  which  coal  is  produced  at 
the  pit's  mouth.  The  Australian  miner,  during  the  ten  years  1893- 
1904,  turned  out  505  tons  per  miner,  at  the  cost  of  6«.  5d,  per  ton, 
against  272  tons  at  10/?.  Id,  per  ton  in  Great  Britain.  The  Australian 
miner  produces  more  tons  of  coal  per  year  than  any  other  miner  of 
black  coal  in  the  world,  for  the  Austrian  figures  include  brown  ooals, 
and  so  do  not  enter  into  the  comparisou.f  The  Australian  miner  in  his 
eight  hours'  shift  raises  more  than  twice  as  much  as  the  English  miner 
in  his  ten  hours*  shift.  The  British  miner  has  thinner  seams ;  but  even 
allowing  for  this  difierence,  it  is  obvious  from  the  above  table  that 
Australian  coal-mining  has  not  yet  been  ruined  by  its  labour. 

In  gold-mining,  the  best  standard  is  quartz-mining  in  Victoria. 
The  following  show  the  grade  of  Victorian  gold  from  all  the  gold 
quartz  mines  of  Victoria  for  the  year  1903  : — 

Gippsland      ...  ...         ...         ...         ...         ...         ...  15*3  dwt 

Boechworth  ...  ...         ...         ...         ...         ...         ...  11'5    „ 

Maryborongh  9*4     >, 

Castlemaine  ...  ...        ...        ...        ...         ...         ...  9*3    „ 

X^^Ildl&vl  •••  •••  •••  ••«  •••  •••  •••  V'l 

Ararat  and  Stawel I ...  7*0 

j3a  1 1  a  I  aw         ...         ...         ...         ...         ...  ...  ...       0.7     „ 


♦  Inclndes  Cretaceone  lignite. 

t  The  ontpnt  from  Great  Britain  for  1904  was  279  tons  per  miner,  at  the  price  of 
7s.  2}(7.  per  ton,  and  in  Germany  248  tons  at  the  price  of  St.  6|(I.  per  ton. 
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If  we  take  individaal  mining-fields  in  Yiotoria,  the  last  report  of  the 
Mines  Department  of  that  State  states  that  in  the  gold-fields  of  Ararat 
and  Stawell  the  ore  grade  for  the  previous  year  was  only  23«.  0^.,  and 
of  Ballarat  only  22«.  0^. 

The  average  yield  of  the  gold  ores  of  the  whole  of  Victoria  for  the 
ten  years  1894-1903  is  shown  in  the  following  table  ;  the  ore  value  is 
calculated  at  3«.  3id,  per  dwt.,  which  is  the  average  for  Victoria : — 


Average  yield  of 
ore  *  In  dwt8. 

Average  value 
s.     d. 

1894 

•  •  • 

83       ... 

27    4 

1895 

••• 

84       ... 

27     8 

1896 

97       ... 

31   11 

1897 

8-9       ... 

29     0 

1898 

91       ... 

29  11^ 

1899 

95       ... 

31     3i 

1900 

8-8       ... 

29     0 

1901 

86       ... 

28     4 

1902 

90       ... 

29     7i 

1903 

9  0       ... 

29    7| 

Average    ...     8  93 


29     4i 


In  Western  Australia  we  learn  the  same  lesson,  although  its  mining 
has  especial  difficulties  with  its  refractory  ores,  scarcity  of  fuel,  and 
scanty  water.  At  Kalgoorlie,  all  the  water  required  by  the  mines  has 
to  be  pumped  from  an  artificial  reservoir  350  miles  distant,  and  1245 
feet  lower. 

The  Government  Gazette  of  December  15,  1005,  gives  the  records  for 
the  previous  October.  The  grade  of  the  ore,  comparing  whole  fields, 
ranges  from  145'84«.  per  ton  fur  the  small  yield  from  the  remote 
mines  of  West  Pilbarra,  and  62'19«.  from  the  117,268  tons  treated 
during  the  mouth  in  East  Coolgardie.  But  the  ore  values  fall  in  the 
lower-grade  fields  to — 


Coolganlie 
Mount  Margaret 
Lawlers    ... 
Yilgaru    ... 
Niagara    ... 
Peak  Hill 


Individual  mines  work  btill  lower- grade  ores ;  and  the  same 
number  of  the  Westralian  Miniuy  Statistica '\  mentionb,  among  small 
mines — 


35-64<». 

per  ton 

28-3U. 

f» 

27008. 

»» 

23'62«. 

•» 

25  09«. 

»> 

1550*. 

>» 

♦  'Ann.  Bep.  Secretary  for  Mines  for  the  year  1903.    Victoria.*    Melbourne,  1904, 
p.  IG. 

t  **  Mining   StatiaticD,  Wesriem  Australian  Goldfields."    Supplement  to  Govern- 
Gatette,  No.  74,  December  15, 1905. 
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Star  of  Freemantle 

Transvaal,  Greenmount 

Phillips  river  

Queens  Cross  Leases,  Goolgardie 


10  stamps  yield  6'83s.  per  ton. 


20 
10 
10 


»» 


»» 


n 


»> 


»» 


»» 


7-91«. 
130«. 
70«. 


>» 
»» 


Railway  construction  shows  the  same  lessons.  The  cost  of  the  first 
Australian  railways  was  enormous,  and  adds  heavily  to  the  average 
cost  of  the  lines ;  but  the  following,  recent  Victorian  lines,  on  the 
wide  gauge  of  5  feet  3  inches,  have  been  built  at  the  cost  of  as  low  as 
£1420  to  £2185  per  mile,*  although  made  by  white  labour  through 
arid  country,  mostly  covered  with  thick  scrub. 


length. 

Average  cost 
per  mile. 

Mileti. 

£ 

Woomelanjr  to  Mildura 

110  15 

2185 

Bircbip  to  Woomelang 

2G45 

1420 

Wycheproof  to  Sea  Luke 

47-89 

1485 

Quambatook  to  Ultima 

3031 

1501 

Dimboola  to  Jeparit     ... 

21-59 

181^ 

Jeparit  to  Albacutya   ... 

18-47 

1G03 

These,  remarkable  economic  achievements  are  due,  not  only  to  the 
skill  of  Australian  engineers,  but  to  the  high  efficiency  of  Australian 
labour ;  and  when  we  see  what  Australia  can  do  with  white  labour, 
we  may  congratulate  her  on  the  decision  not  to  risk  the  introduction 
of  coloured  races.  This  policy  may  mean  a  slower  growth,  but  it  will 
probably  mean  the  surer  growth  of  a  united,  homogeneous  people. 

The  fundamental  plank  in  the  democratic  programme  of  Australia  is 
the  belief  that  a  high  average  of  character  is  the  most  important  of 
national  assets.  The  Australian  points  to  the  dangers  in  Europe  from 
its  submerged  tenth,  and  the  extremes  of  wealth  and  poverty.  He 
urges  that  in  America  unrestrained  individualism  is  leading  to  the 
same  evils,  and  tends  to  engender  a  spirit  of  national  selfishness.  So 
he  believes  that  Australia  will  be  the  happier  and  better  in  the  end, 
if  the  country  be  so  governed,  as  to  secure  a  high  average  of  comfort 
and  character,  rather  than  a  few  millionaires  and  a  multitude  of 
paupers.  Here,  say  the  Australian  liberals,  we  have  a  continent  with 
immense  industrial  resources,  with  a  fine  climate,  a  rich  soil,  and 
capable  of  producing  food,  clothing,  and  all  things  necessary  for  a  great 
|X)pulation.  The  vast  trackless  forests,  the  wastes  of  uncleared  scrub, 
the  low-grade  ores,  and  the  rich  coalfields,  are  sources  of  wealth,  from 
which  every  man  willing  to  do  an  honest  day's  work  should  be  able,  for 
generations  to  come,  to  earn  a  fair  day's  wage.  So  they  claim  that 
it  is  the  highest  duty  of  Australian  statesmen  to  develop  a  people,  who 
will  carry  on  the  civilizing  mission  of  our  race  in  a  manner  worthy  of 


*  *  Victorian  Railways.    Heport  of  the  Victorian  Railways  Ck>mmisBioner8  for  tlui 
Financial  Year  ending  Juno  30, 1904.'    Pari.  Pap.,  Victoria,  1904,  No.  82,  pp.  80-81. 
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their  uniqne  opportunity.  So  they  insist  that  every  child  must  have  a 
sound  and  stimulating  education,  and  every  town  a  good  free  library, 
and  men  must  be  employed  under  conditions  which  rouse  an  intelli- 
gent interest  in  their  occupation,  and  leave  ample  time  for  rest  and 
recreation. 

I  have  tried  briefly  to  indicate  the  motives  that  have  inspired 
Australia,  for  the  widespread  misunderstanding  of  her  policy  seems  to 
me  deplorable,  and  to  have,  perhaps,  possibilities  of  future  trouble. 
For  the  typical  Australian  has  not  much  formal  religion.  His  real 
religion  is  his  patriotic  devotion  to  the  empire ;  and  it  should  be 
remembered  that  his  loyalty  is  not  only  to  the  British  Isles,  but  it 
is  even  more  strongly,  loyalty  to  the  British  spirit.  Australia  recog- 
nizes that  the  success  of  the  British  Empire  has  been  due  to  our 
^readiness  to  sacrifice  immediate  returns  to  ultimate  benefit,  and  our 
comfort  to  our  conscience.  In  an  impulse  of  disinterested  philan- 
thropy, we  squandered  millions  in  the  emancipation  of  the  slaves  of 
our  empire.  We  burdened  ourselves  with  a  huge  national  debt  in  the 
struggle  to  save  Europe  from  French  militarism.  We  have  built 
up  our  empire  by  the  ungrudging  sacrifice  of  our  best  blood  and 
the  expenditure  of  unstinted  treasure.  Australia  believes  that  her 
choice  of  the  harder  of  the  two  paths  open  to  her,  rather  than  risk 
ultimate  injury  to  character,  is  in  accordance  with  British  traditions. 
The  most  serious  chance  of  disagreement  between  Britain  and  Aus- 
tralia is  that  of  our  drifting  into  positions  in  which  we  appear  to 
the  Australians  to  have  forfeited  their  allegiance  l»y  disloyalty  to  the 
national  faith.  Nothing  else  seems  to  me  likely  to  wither  tho  tie  that 
binds  us ;  for  Australian  attachment  to  the  Empire  is  a  deep-rooted, 
intimate  sentiment.  It  brought  her  loyal  to  our  side  on  the  field  of 
battle,  where  her  efficient  help  stirred  our  national  pride ;  and  we  may 
feel  even  prouder  of  her  high  economic  triumphs,  as  they  have  been 
gained  loyal  to  the  noblest  traditions  of  our  race. 


Before  the  readiog  of  the  pai)cr,  the  Puesidknt  aaid  :  The  author  of  *  The 
Great  Rift  Valley '  needs  uo  introduction  to  any  audience  in  this  country,  and, 
indeed.  Prof.  Gregory's  reputation  as  one  of  our  most  brilliant  as  well  as  one  of  our 
most  active  geographers  and  geologists  has  spread  far  beyond  these  islands.  But 
I  think  it  may  be  interesting  if  I  recall  to  you  a  few  of  the  leading  points  in  his 
scientific  career,  and  especially  those  where  he  has  come  into  touch  with  our  Royal 
Geographical  Society,  I  shall  not  dwell  upon  his  early  travels  for  geological  pur- 
poses in  the  Rocky  mountains  and  elsewhere,  but  I  will  remind  you  that  about 
twelve  years  ago  he  gave  us  here  a  most  important  contribution  to  our  knowledge 
of  the  physical  geography  of  British  East  Africa,  based  upon  his  notable  journey  to 
Mount  Kenya  and  Lake  Baringo,  an  expedition  the  more  notable  on  account  of  the 
vary  slender  resources  with  which  Prof.  Gregory  carried  it  out.  Not  long  after,  he 
went  as  naturalbt  with  the  expedition  which  Sir  Martin  Conway  took  to  Spits- 
bergen, and  shortly  after  his  return  he  read  us  a  highly  scientific  paper  on  the  plan 
of  the  Earth  and  its  causes.    We  had  hoped  that  Prof.  Gregory  might  have  been 
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able  to  accompany  our  National  Antarctic  Expedition  as  the  director  of  the  civilian 
scientific  staff,  and  it  is  no  derogation  from  the  merits  of  the  geologist  who  actuaUy 
went  with  that  expedition  if  I  say  that  the  loss  of  Prof.  Gregory's  experience  and 
insight  could  not  be  made  good.  Instead  of  going  to  the  Antarctic  with  that  expe^- 
tion,  Prof.  Gregory  accepted  the  Chair  of  Geology  in  the  University  of  Melbourne, 
and,  subsequently,  the  directorship  of  the  Geological  Survey  of  Victoria.  He 
made  one  notable  expedition  to  Lake  Eyre,  where  he  gathered  materials  upon 
which  he  has  based  some  interesting  conclusions  as  to  the  past  history  of  the  ialand 
continent.  But  during  his  residence  in  Australia  he  did  not  confine  himself  solely 
to  geology ;  he  paid  a  great  deal  of  attention  to  the  economic  conditions  of  thai 
country,  and  we  may  be  sure  that  whatever  a  man  of  his  calibre  and  his  experienoe 
may  have  to  say  about  the  economic  development  of  Australia  will  deserve  our 
closest  attention,  and  also  full  discussion  after  his  paper,  which  I  now  invite  him 
to  read. 

After  the  paper,  the  Pbesidbmt  :  We  are  so  fortunate  as  to  have  here  to- 
night Sir  John  Forrest.  I  need  hardly  say  that  his  name  is  well  known  to  every- 
body who  cares  about  the  British  Empire.  Every  one  knows  him  by  reputation 
as  having  been,  after  official  employment  of  various  kinds,  the  first  Prime  Minister 
of  Western  Australia  when  she  became  a  self-governing  colony.  Every  one  knowa 
he  held  tbat  position  until  the  Commonwealth  was  formed,  and  resigned  it  only  to 
take  office  in  the  Commonwealth  ministry,  which  he  still  holds.  I  believe  he  has 
held  high  official  position  for  twenty -three  years,  with  only  a  break  of  one  year. 
But  while  all  imperialists  know  Sir  John  Forrest  by  reputation  in  these  capacities, 
there  is  another  person  even  more  interesting  to  us  as  geographers,  and  that  is  the 
youthful  John  Forrest  of  thirty  to  forty  years  ago.  His  is  one  of  a  small  galaxy  of 
names  of  men  who  broke  through  from  the  seaboard  into  the  interior.  There  was 
his  expedition  in  the  search  after  Dr.  Leichardt  which,  like  the  search  after  Dr. 
Livingstone,  led  to  remarkable  results.  Then  came  his  arduous  journey  from  Perth 
to  Adelaide  round  the  great  bight  of  Australia.  Later  on  came  his  last  and  most 
daring  expedition  into  the  very  heart  of  the  continent.  As  the  minister  of  to-day 
and  the  explorer  of  old,  we  shall  be  glad  to  hear  anything  that  he  may  tell  us  about 
Aubtralia. 

Sir  John  Fobbest  :  I  am  afraid  you  have  given  me  a  somewhat  difficult  task 
in  that  you  desire  that  I  should  tell  you  about  my  experience  in  days  now  long 
ago,  and  also  tbat  I  should  say  a  few  words  in  regard  to  the  address  which  ws 
have  been  so  fortunate  as  to  listen  to.  I  can  only  assure  you  that  I  am  very 
glad  indeed  to  be  here  in  this  hall  again.  I  think  it  is  thirty  years  since  I  was 
here,  and  I  remember  I  gave  an  account  to  the  meeting  at  that  time  of  my  last 
journey  through  Western  Australia  from  Champion  bay  on  the  west  coast  to  the 
overland  telegraph  line,  which  I  struck  about  700  miles  north  of  Adelaide. 
Since  that  time  many  other  explorers  have  crossed  from  east  to  west  or  from  west 
to  cast ;  but  no  other  explorer,  either  before  or  since,  has  done  what  I  was  fortu- 
nate enough  to  be  able  to  do — that  is,  cross  with  horses  only.  Since  that  tims 
camels  have  been  introduced  into  the  work  of  Australian  exploration ;  and  whsn 
I  tell  you  that  a  horse  wants  water  every  day,  at  least,  and  a  camel  can  go,  undsr 
exceptional  circumstances,  nearly  a  month  without  water,  you  can  well  understand 
how  much  more  difficult  it  was  for  us,  in  '69,  70,  and  '74,  to  penetrate  into  ths 
interior  of  Australia  than  it  has  been  for  those  who  have  followed  in  our  foot- 
steps. I  have  listened  with  very  much  pleasure  to  the  lecture  which  we  have 
heard  from  our  friend  Prof.  Gregory,  which  he  has  divided  into  two  parts. 
First  of  all,  he  told  us  a  great  deal  about  the  physical  conditions  of  AustraliSi 
and  then  he  finished  his  address  with  matter  that  would  have  served  waQ 
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a  politicinDj.     I  must  thank  him   for  saying  so  many  friendly  words  ahout 
Australia  and  about  the  intentions  and  desires  of  the  Australian  people.     In 
regard  to  the  matter  of  white  Australia,  I  have  never  gone  so  far  as  to  say  that  I 
should  leave  all    the  northern  part  of  Australia  unoccupied  and  waste  (some 
people  go  that  far)  rather  than  have  it  developed  by  the  employment  of  coloured 
labour.    I  have  never  gone  that  far,  but  I  say  this — that  if  white  men  can  do  the 
work,  I  shall  do  all  in  my  power  to  encourage  tbem  to  do  it,  and  iostead  of  their 
being  any  feeling  in   this  country  against  Australia  for  desiring  to  keep  that 
continent  a  white  man's  country,  I  think  you  should  all  rejoice.    Ton  should  all 
rejoice  that  we  are  tryiog  to  build  up  in  the  southern  hemisphere  another  place 
where  our  countrymen,  the  people  of  the  United  Kingdom  here,  may  go  and  live 
and   flourish,  another   England,  another  permanent  home  for  our  race  in  the 
southern  hemisphere.    When  I  visited,  a  few  weeks  ago,  a  portion  of  Syria — 
Jerusalem,  the  cradle  of  our  faith^and  I  saw  the  result  of  nearly  two  thousand 
years  of  the  civilization  of  a  coloured  race ;  when  I  saw  an  absolute  absence  of 
anything  like  comfort  as  we  know  of  it ;  when  I  saw  those  people  living  under  con« 
ditions  which  I  hope  will  never  prevail  in  Australia,  then  I  thought  to  myself,  I  do 
rejoice,  and  I  am  sure  the  people  of  the  mother-country  ought  to  rejoice,  that  we  are 
making  an  effort  to  preserve  that  continent  of  Australia  for  them.    It  is  sometimes 
sud  that  we  in  Australia  are  selfish,  and  that  we  are  trying  to  keep  the  place  all 
to  ourselves.     Well,  I  don't  think  that  is  so.     We  desire  to  see  the  place  filled  up 
with  good  sterling  white  British  people.     Even  with  the  small  number  of  four 
millions  British  people,  we  are  doing  a  great  work  who  are  there  already.    We 
have  an  external  trade — three-quarters  of  it  with  the  British  people — of  £100,000,000 
sterling  a  year,  and  we  have  a  production  from  the  soil,  including  the  manufactures 
(which  amount  to  £29,000,000  slerling  a  year,  and  are  increasing)  of  £120,000,000  a 
year.    Can  you  show  me  any  other  place  in  the  world  where  so  much  is  done, 
where  such  great  figures  can  be  shown  for  so  small  a  number  of  people  ?    There  is 
no  other  place  in  the  world  where  four  millions  of  men,  women,  and  children 
produce  £120,000,000  of  primary  productions.    And  I  am  sure  there  is  no  other 
place  in  the  world  where  four  million  people,  including  men,  women,  and  children, 
have  an  external  trade  of  £100,000,000  sterling  a  year.     Well,  I  think  that  there 
is  no  reason  to  complain  that  wo  are  not  going  ahead ;  every  year  we  are  pro- 
gressing.   At  the  present  time,  we  are  more  prosperous  than  we  ever  were  since 
Australia  was  founded,  and  if  we  have  a  few  more  good  seasons — because  a  great 
deal  depends  upon  the  annual  rainfall — well,  then,  perhaps  we  shall  get  **  too  big 
altogether  for  our  boot?.''    I  do  not  know  that  I  need  say  anything  more ;  I  did  not 
oome  here  with  the  intention  of  speaking,  I  came  here  with  the  intention  of  listen- 
ingy  and  I  have  listened  very  attentively  to  the  paper  with  the  greatest  pleasure, 
not  the  least  interesting  portions  being  those  which  might  have  been  expected 
from  one  of  the  leading  politicians  of  Australia  rather  than  a  learned  Professor  of 
Geology.    It  only  shows  you  that  Prof.  Gregory  has  not  been  in  Australia  without 
keeping  his  eyes  open,  bringing  his  keen  judgment  and  knowledge  to  bear,  not 
only  on  our  geology,  but  also  on  our  social  conditions.    I  am  delighted  to  be  here 
to-night,  and  to  renew  my  acquaintance,  after  so  many  years,  with  the  Royal 
Geographical  Society.    I  was  very  closely  connected  with  it  in  my  youth,  and  I 
have  every  reason  to  be  proud  of  the  Geographical  Society,  because  they  were 
good  enough  to  give  me  the  greatest  honour  that  they  have  the  privilege  of 
bestowing  some  thirty  years  ago.    I  have  had  a  varied  career,  as  my  friend  the 
Fjrerident  has  told  you.    I  have  been  fortunate  enough,  he  says,  to  have  been  in 
office — I  think  he  said  for  twenty-two  years  out  of  twenty-three.    Well,  that  is 
a  very  long  time  indeed ;  but  I  will  say  this  to  you  here  to-night — that  although 
Ko.  III.— -^KPTEMmBR,  1906.]  8 
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many  successes  have  been  agreeable,  and  have  given  me,  when  I  look  back  upon 
them,  very  much  satisfaction,  I  am  prouder  of  being  a  Gold  Medalist  of  the  Royal 
Geographical  Society  of  London  than  I  am  of  any  other  honour  that  I  have  ever 
received. 

Sir  Horace  Tozer  (Agent-General  for  Queensland) :  I  am  afraid  I  can  only 
say  a  few  words.  The  paper  divides  itself  into  two  subjects,  and  one  of  those  is 
intensely  interesting  to  all  Australians  like  myself,  and  it  will  be  read  with  interest 
there,  and  will  place  on  record  many  facts  not  hitherto  understood.  I  certainly 
was  delighted  with  it.  In  regard  to  the  second  part,  I  am  precluded  by  my  office 
Arom  ever  alluding  to  controversial  politics  in  England ;  I  cannot,  therefore,  say 
anything  about  them  whatever.  I  am  sorry  to  think  that  the  professor  was  not 
able  to  visit  the  north-eastern  parts  of  Australia — Mount  Morgan,  in  the  north 
particularly.  I  am  perfectly  sure  he  would  have  been  able  to  give  ns  a  most 
interesting  geological  description  of  Mount  Morgan.  You  cheered  when  you  saw 
a  picture  of  a  mine,  and  knew  that  it  only  had  a  capital  of  £15,000  and  returned 
£1,500,000  in  dividends.  Mount  Morgan  had  not  a  single  farthing  capital-,  and  has 
returned  something  like  £7,500,000  in  dividends.  If  he  had  gone  there,  it  would 
have  stimulated  others  to  seek  for  discoveries  of  a  similar  character.  I  am  very 
proud  of  the  land  of  my  birth,  and  I  can  only  say  that  if  Great  Britain  maintains 
the  position  she  has  established  for  all  her  colonies,  of  not  interfering  with  them, 
they  will  remain  as  they  have  always  been — the  bonds  of  empire. 

Mr.  T.  A.  CoGHLAN  (Agent-General  for  New  South  Wales) :  We  have  been 
so  long  accustomed  to  have  thrown  at  us  opinions  so  entirely  different  from  those 
voiced  by  Prof.  Gregory,  and  so  completely  unfavourable  to  Australian  ideas  and 
aspirations,  that  to  hear  the  learned  professor^s  views  concerning  our  country  is 
like  inhaling  a  breath  of  fresh  air  in  a  close  room.  My  object  in  addresang  yoa 
is  to  support  the  professor's  views  on  the  economic  aspect  of  Australian  settlement, 
and  to  point  out  how  Australia  occupies  a  position  essentially  different  from  any 
other  portion  of  the  empire,  or,  indeed,  any  other  country  peopled  by  a  white  race. 
It  stands  out  of  the  course  of  the  great  trade  routes  of  the  world,  remote  from 
Europe,  from  which  it  is  removed  thirty  days'  steaming.  On  the  other  hand,  it  is 
close  to  the  teemiug  shores  of  Asia,  being  seven  days  from  India,  ten  days  from 
China,  and  eleven  days  from  Japan,  and  along  its  northern  coasts  lie  the  great 
East  Indian  archipelagoes.  The  peculiarity  of  its  isolated  position  makes  the 
pressing  problems  Australia  has  to  face  in  the  development  of  settlement  unique 
of  their  kind,  and  there  can  be  scarcely  any  question  that  upon  the  right  solution 
of  these  problems  will  depend  its  ultimate  position  among  the  people  of  the  world. 
Other  countries  have  been  able,  from  analogies  to  be  found  in  history,  to  gain  some 
light  on  the  perplexities  of  their  progress ;  but  this  is  denied  to  Australia,  when 
the  problems  of  its  civilization  must  needs  be  approached  one  by  one  and  solved 
experimentally.  Australia,  as  it  has  been  frequently  said,  is  the  outpost  of  white 
civilization  in  the  East.  It  has  no  native  difficulty  such  as  that  of  South  AfHca, 
and  its  troubles  in  the  matter  of  coloured  population  arise  from  its  proximity  to 
India  and  China,  the  Japanese  element  of  the  case  being  of  a  negligible  quantity. 
What  Australia  sees  very  clearly  is,  that  if  it  admits  the  Asiatic  population  freelyi 
it  will  be  speedily  face  to  face  with  a  difficulty  at  once  economic,  political,  and 
ethical.  Australia  is  so  close  to  South-Eastem  Asia  that  with  unrestricted  immi- 
gration it  might  easily  find  itself  with  a  large  Asiatic  population  out  of  all  sympathy 
with  Australian  ideals,  aliens  in  manners  and  religion,  in  sympathy  and  asfriim- 
tions,  with  whom  inter-marriage  would  be  impossible,  or,  if  possible,  most  hannfiil 
— a  population  to  be  defended  in  case  of  aggression,  and  useless  and  untrustworthy 
for  the  purposes  of  general  defence.    Apart  from  the  question  of  morals,  the  chief 
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Australian  objection  to  the  Ghineflo  is  economical.  He  is  a  producer,  and  not  a 
coDBumer.  If  the  price  of  labour  be  determined  by  the  cost  of  its  maintenance  or 
production,  then  the  European,  with  his  need  for  varied  food,  superior  clothing, 
sanitary  surroundiogs,  comfortable  lodgings  and  amusements,  and  like  conditions 
for  his  wife  and  family,  requires  a  much  larger  wage  than  does  the  Chinese  worker, 
and  in  competition  must  go  to  the  wall — a  fate  he  is  not  likely  to  accept  in 
Australia  without  a  desperate  struggle.  The  Australian  has  won  from  the  wilder- 
ness comparatiye  comfort  aod  contentment,  conditions  which  would  be  jeopardized 
to  all  except  the  wealthy  by  the  indiscriminate  introduction  of  the  Chinese.  The 
country  most  favoured  by  the  partisans  of  black  labour  is  the  northern  territory, 
where  there  is  much  fine  land,  and  tropical  produce  grows  in  great  profusion.  But 
who  would  gain  by  its  employment  in  the  development  of  this  territory  ?  The 
bulk  of  the  white  population  would  certainly  not  be  beneficially  affected ;  but  over 
and  above  all  this,  Australians  argue  that  it  has  not  yet  been  demonstrated  that 
white  men  cannot  work  in  the  Australian  tropica.  The  experience  of  other  countries 
does  not  determine  the  question.  What  is  true  of  Africa  and  America  is  not 
necessarily  true  of  Australia,  whore  it  is  found  that  occupation  vastly  improves  the 
coast  Unds,  from  the  point  of  view  of  health,  malarial  fevers  retreating  before  the 
face  of  systematic  cultivation.  As  regards  work  in  the  open,  in  what  respect  is 
the  Chinese  or  Japanese  more  fitted  by  upbringing  for  work  in  a  warm  climate 
than  is  the  native-born  Australian  ?  Taken  as  a  whole,  the  climate  of  Japan  is  a 
oold  one.  At  Hakodate  the  temperature  of  the  coldest  month  averages  28^*3  Fahr., 
and  at  Tokio  36^*3  Fahr. ;  while  the  temperature  of  the  hottest  month  is  in  one 
case  71%  and  in  the  other  79^*9.  Similarly  in  China,  at  Shanghai,  in  the  centre  of 
the  coast,  the  average  of  the  coldest  month  is  25^*7,  and  of  summer  82^*6 ;  while 
at  Pekin  the  temperatures  are  26^*6  and  79^  respectively.  Compare  these  tempe- 
ratures with  those  of  Sydney,  where  the  average  of  the  coldest  month  is  52^*3,  and 
of  the  hottest  71°'5 ;  or  of  Melbourne,  where  the  average  temperature  of  the  coldest 
month  is  47^*6,  and  of  the  hottest  66^*3.  In  any  case,  what  is  the  urgency  of  the 
matter?  Australia  has  the  centuries  before  it.  If  its  people  now  make  the  eiTor 
of  introducing  Asiatics,  the  blunder  will  be  fatal  and  irreparable,  whereas  the 
course  of  finding  out  by  experiment  what  the  white  man  can  do  in  the  tropics  is 
obviously  the  one  dictated  by  sanity  and  safety.  The  second  point  to  which  I 
should  have  wished  to  make  reference  is  the  oft-repeated  statement  that  Australia 
is  (^ven  over  to  socialism  and  all  things  socialistic,  but  to  do  so  adequately  I  should 
have  to  pass  beyond  the  limits  of  even  economical  geography.  May  I  say  that 
there  is  in  Australia  much  more  excuse  for  socialism  than  in  this  or  in  any  other 
old  country.  In  the  early  days  of  settlement  in  Australia,  the  Crown  delegated  to 
the  governor  such  powers  as  made  him  the  father  and  ruler  of  the  state.  Yet 
there  was  no  talk  of  socialism  in  those  days.  The  governor  was  not  only  the 
commandant  of  the  settlement,  but  was  patriarch  and  bread-provider  of  the 
Btmggling  colony.  He  was  dictator,  chief  justice,  court  of  appeal,  parliament, 
store-keeper,  and  census-taker.  He  journeyed  from  district  to  district  of  his  little 
realm,  questioned  his  people,  admonished  them  as  to  their  conduct,  and  carried 
back  with  him  to  headquarters  the  list  of  their  grievances.  He  built  their  roads, 
their  schools,  their  churches,  their  markets,  regulated  the  price  of  their  produce, 
distributed  rations,  and  altogether  his  relations  with  his  people  were  immediate 
and  Tery  personal.  The  conditions  of  Australia  made  Government  interven- 
tion an  absolute  necessity,  and  the  physical  peculiarities  of  the  country  made 
settlement  impossible  except  with  the  continued  assistance  of  the  Government. 
There  are  in  Australia  no  large  navigable  rivers  to  convey  merchandise  to  the 
bkUnor'f  and  r^lways  were  an  original  and  urgent  necessity  of  progress.     Private 
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enterprise  was  allowed  to  make  an  attempt  to  supply  this  want,  but  it  failed 
disastrously ;  and  if  the  country  had  waited  for  private  enterprise  for  its  develop- 
ment, it  would  still  be  without  any  proper  means  of  communicatioD.   The  principle 
of  action  adopted  by  the  Australian  states  is  that  where  any  service  is  in  the 
nature  of  a  monopoly,  it  is  best  undertaken  by  the  state  or  muDicipality.    Bat 
even  this  very  excellent  doctrine  is  not  by  any  means  pushed  to  its  logical  con- 
clusion.    The  adoption  of  the  principle  of  state  ownership  of  railways  and  of 
the  great    monopolies — water    supply,    sewerage,  telegraphs,  telephone?,  etc.^ 
involved  the  creation  of  a  public  debt,  inasmuch  as  no  state  is  in  a  position — 
Great  Britain  any  more  than  Australia — to  undertake  railway  extension  on  a  large 
scale  out  of  ordinary  revenue.    Compared  with  the  United  Eiugdom,  Australia  is 
very  lightly  burdened,  the  unproductive  state  and  municipal  or  local  debt  being 
in  each  case— United  Kingdom,  £990,000,000,  equal  to  £23  Gs.  per  inhabitant; 
Australia,  £45,000,000,  equal  to  £11  ds.  per  inhabitant.     In  reality,  therefore, 
the  debt  of  Australia  is  proportionately  much  less  than  that  of  the  United  Kingdom, 
maugre  all  that  is  said  to  the  contrary.    Taking  all  forms  of  taxation  on  real 
property  in  Australia,  it  will  be  found  that  the  total  for  the  Commonwealth  amounts 
to  £3,833,579  on  a  capital  value  of  £683,944,000,  equivalent  to  lis.  2d.  per  cent; 
and  as  the  net  return  from  property  in  Auustralia  is  at  least  5^  per  cent.,  the 
burthen  of  taxation  on  property  is  equal  to  2s.  l^d,  in  the  £  of  rental  value.    For 
this  sum,  the  services  of  water  and  sewerage  are  included ;  excluding  these  services, 
the  rate  would  not  average  more  than  Is.  Id.  in  the  £,  the  highest  rated  area  in 
Australia  not  having,  1  believe,  a  greater  burthen  than  2s.  6d.    It  may  be  safely 
affirmed  that  the  highest  rate  of  district  taxation  ever  proposed  to  any  Australian 
Parliament  does  not  reach  to  half  the  minimum  now  imposed  in  the  most  favoured 
districts  in  England.   The  aim  and  end  of  all  land  legislation  in  Australia,  including 
that  of  land  taxes,  has  been  the  settlement  of  the  industrial  population  on  the  soil- 
and  the  prevention  of  the  accumulation  of  large  estates.    It  is  notorious  that  in 
many  respects  this  legislation  has  not  been  successful,  and  the  accumulation  of 
large  estates  has  gone  on,  and  will  continue  to  go  on,  so  long  as  the  holding  of 
land  in  large  areas  is  found  to  be  profitable.    In  dealing  with  the  question  of  the 
settlement  of  population  on  the  land,  Australia  has  had  to  solve  its  difficulties  by 
experiments,  and  the  various  experiments  which  have  been  tried  have  all  had 
the  family  resemblance  of  failing  more  or  less  in  the  object  which  they  sought 
to  attain.    There  has  been  the  policy  of  granting  land  without  payment;  the 
sale  of  land  in  living  areas  to  persons  willing  to  develop  such  land;  sales  by 
auction ;  free  selection  after  survey ;  free  selection  before  survey ;  indiscriminate 
sales  by  auction;  and  leasing  in  one  form  or  another, — all  those  methods  have 
been  but  so  many  roads  to  the  establishment  of  large  estates,  and  all  the  Australian 
Governments  have  been  forced  to  the  conclusion  that  it  is  necessary,  in  order  that  the 
development  of  settlement  shall  not  be  further  impeded,  that  the  large  estates  shall 
be  bought  back  from  their  owners  and  cut  up  for  closer  settlement.    It  would,  of 
course,  be  contrary  to  our  knowledge  of  human  nature  to  expect  that  even  this 
policy  of  cutting  up  estates  will  cure  the  greed  for  land  that  is  everywhere  a 
passion,  and  not  less  in  Australia  than  elsewhere ;  but  whether  successful  or  not, 
there  is  a  strong  sentiment  in  Australia  that  the  land  question  is  the  key  to  the 
solution  of  many  social  difficulties,  and  if  such  question  were  solved  saUsfactorily, 
much  would  be  done  to  prevent  the  formation  of  an  hereditaiy  pauper  class,  which 
is  so  depressing  a  spectacle  in  this  as  in  all  other  countries.    This  idea  has  been 
at  the  root  of  much  of  the  recent  land  legislation  of  the  Australian  states  as  well 
as  the  determination  of  Australian  statesmen  to  maintain  the  policy  of  a  white 
Australia,  and  assure  to  the  working  classes  a  reasonable  living  wage.    It  is  alao 
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the  idea  which  is  behind  recent  legislation  in  regard  to  friendly  societies  aqd 
savings-banks  for  those  who  are  able  to  save,  and  old-age  pensions  for  those  whose 
lot  in  life  and  whose  misfortunes  have  prevented  them  acquiring  a  competence 
sufficient  to  give  S4»me  sort  of  ease  to  their  declining  years. 

I  may  say  it  has  afforded  me  the  very  greatest  pleasure  to  listen  to  Prof.  Qregoryi 
and  I  am  quite  satisfied  that  his  paper,  whether  it  is  appreciated  in  this  country  or 
not,  will  find  in  Australia  the  very  warmest  acceptance.  He  is  most  accurate,  so 
far  as  I  know,  in  all  his  facts,  and  the  picture  he  draws  of  Australia  is  one 
which  I  very  much  welcome.  I  believe  what  he  has  said  will  do  an  enormous 
amount  of  good,  because  he  comes  to  Australia  as  an  unprejudiced  spectator,  with 
just  the  knowledge  which  well-informed  men  have.  He  studied  our  customs,  he 
studied  our  occupationp,  and  brought  back  with  him  a  most  favourable  impression, 
and  an  impression  which  is  most  gratifying  to  us  who  are  natives  of  that  great 
continent. 

The  Hon.  J.  Qbeeley  Jenkins  (Agent-General,  South  Australia) :  I  should  be 
violating  one  of  Australia's  social  laws  were  I  to  speak — the  eight  hours*  principle. 
I  do  not  wish  to  do  that.  However,  for  just  a  moment,  I  will  take  the  oppor- 
tunity of  thanking  the  professor  for  the  interesting  paper  that  we  have  listened  to 
to-night,  and  I  would  like  to  take  the  opportunity,  sdso,  of  pointing  to  my  friends. 
Sir  John  Forrest  and  Sir  Horace  Tozer,  as  two  examples  that  Australian  climate 
does  not  kill  white  men.  Sir  John  passed  from  the  dry  est  part  through  the  hottest 
part  of  Australia.  That  was  thirty  years  ago.  Look  at  him  now!  If  you  have 
in  this  beautiful  climate  of  England  any  brighter  or  more  healthy  specimen,  in  the 
language  of  the  Americans  I  might  say,  *'  Trot  him  out."  I  am  not  going  to  dwell 
on  anything  in  relation  to  foreign  labour — that  has  been  discussed  in  this  country  ; 
but  there  was  one  remark  made,  either  by  the  lecturer  or  one  of  the  speakers,  that, 
coming  from  Australia,  I  strongly  emphasize ;  that  is,  we  ought  to  have  a  fairly  good 
idea  of  what  we  want  for  ourselves.  All  we  ask  is  that  we  shall  have  the  privilege 
of  making  our  own  laws. 

The  Pbesident  :  I  feel  sure  that  you  will  all  join  in  a  most  hearty  vote  of 
thanks  to  Prof.  Gregory  for  the  admirable  geographical  paper  he  has  given  us,  and 
also  for  the  political  additions  to  it,  and  that  you  will  include  in  that  vote  of 
thanks  Sir  John  Forrest  anl  others  who  have  given  us  so  interesting  a  discussion 
upon  Prof.  Gregory's  paper. 

Prof.  Gbeqoby  :  I  would  like  just  to  thank  you  very  heartily  for  your  kind 
vote  of  thanks,  and  especially  for  the  kind  remarks  made  by  the  President,  Sir 
John  Forrest,  and  the  Agents-General.  I  am  sure  if  my  paper  has  had  no  other 
resaltB  than  that  of  producing  the  valuable  statistics  of  Mr.  Goghlan,  the  trouble 
will  be  thoroughly  repaid.  I  might  remark  that  I  think  the  final  part  of  my 
paper  wa^  not  so  much  political  as  ecouomic.  If  it  is  not  economic  geography,  I 
do  not  know  what  economic  geography  means.  Unless  one  considers  labour  ques- 
tions, it  is  impossible  to  estimate  the  value  that  can  be  made  of  the  raw  materials. 


SOUTHERN  PERU  :  NOTES  ON  TWO  EXPEDITIONS. 

By  0.  REGINALD  ENOOK,  P.R.G.S. 

I.  Regions  op  Sandia  and  Carabaya,  and  Lakk  Titicaca. 

Early  in  August,  1904,  I  left  Lima  with  the  object  of  examining  some 
ancient  gold-mines  in  the  interior  of  Peru,  beyond  the  Andes,  upon 
the  headwaters  of  the  river  Inambari.    The  river  is  an  affluent  of  the 
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great  Moilru  de  DioH  rivor,  which  formu  part  uf  tliu  Suviul  Hyetem  drain- 
ing  thu  weBtem  iiortioii  uf  tbu  wuturehod  of  the  Amftzonina  IwaiD,  tttid 
which,  rising  in  thv  An<l(M  neur  the  boumlary  of  I'eru  with  Bolivit, 
unitOH  with  the  river  Boni,  and  uudor  tho  uaiuo  of  thu  river  Mtwlein 
fullH  into  thu  Aiimzm). 

'i'hroe  da_Mt'  uluumiu);  from  CuIIho  brought  mo  to  the  port  of  MoUondo, 
whouue  tlio  ttoutherii  ruilwuiy  of  I'era,  da  Aroquipa,  took  nie  to  the 
Httttion  of  Tirapatu,  a  diist^iuoe  of  tJ-<7  luiluH  by  train.  The  railway 
(.TosHou  the  Andes  at  ti  height  above  iraa-level  of  I4,(36ii  feet  at  "Gmcero 
Alto,"  and  iWueade  thtfuce  into  the  basin  of  Lake  Titioacu.  It  then 
runij   north -weaterly   to  the  xtatiou  Sicuani,   from    wliiuh    [loint  con- 


Btruutiuri  work  in  now  lieiug  curried  out  in  order  to  complete  the 
eouncution  to  thu  old  Inca  capital  of  Ou/co.  Looking  westward  trom 
tho  railway  uoar  tho  aummit — Crucoro  Alto— a  glim pae  ie  obtained  of 
the  peak  of  1'orapuua,  of  unknown  height,  but  wliiob,  judging  by  it* 
eouBidorahle  ice-cap,  uiuat  be  of  great  elevation.  Tho  acoompanyiDg 
view  is  not  taken  from  this  point,  however,  but  from  ninoh  nearer  the 
peak,  on  a  subsequent  journey. 

Tho  cleviition  of  'ririipatii,  wlioro  I  ^schangoil  Ihe  train  for  the 
saddle,  ia  12,7;il  loot.  It  is  currmmded  by  tbo  vnst  ftretches  of  flat 
liind,  or  [lanipa,  which  ostend  north- westerly  from  the  shore  of  Lake 
Titioaca  along  tbu  Pticara  and  A/.angaro  rivorrt.  Save  at  mid-day,  whan 
the  sun  Bhinas  HLrou^),<>',  tho  region  ia  cold  and  blouk,  and  the  air 
rarelied,  due  to  the  altitude.      From  tho  same  cautie  oereala  and  ulfaira 
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do  not  flourish,  and  the  chief  product  is  that  of  potatoes,  and  the 
principal  industry  among  the  Indian  inhabitants  that  of  breeding 
alpacas  and  sheep  for  their  wool,  and  llamas  as  beasts  of  burden. 

The  first  three  days  of  my  journey  was  performed  over  a  new 
road  which  had  been  constructed  by  an  American  mining  company, 
and  on  the  third  night  I  arrived  at  the  town  of  Crucero,  13,800  feet. 
From  this  point  the  road  becomes  very  rough  and  broken,  due  to  the 
steep  ascent  to  the  main  summit  of  the  Andes,  known  at  that  part 
of  its  course  as  the  Cordillera  of  Azangaro.  The  name  *'  Azangaro,"  I 
may  mention  in  passing,  is  that  of  a  town  on  the  river  of  the  same 
name,  and  is  stated  to  bo  a  corruption  of  a  Quechua  word  meaning 
"  the  farthest  away,"  and  it  is  supposed  to  be  the  furthest  westerly 
point — the  Cordillera — dominated  by  the  Inca  regime. 

The  road  crossing  the  summit  skirts  the  shore  of  a  large  lake — Lake 
Ariooma — whose  green  and  blue  profundities  reflected  the  peaks,  covered 
with  perpetual  snow,  which  arise  immediately  upon  its  eastern  verge, 
and  whose  glaciers  give  birth  to  the  constant  streams  which  feed 
it.  The  altitude  of  this  beautiful  lake  is  about  15,000  feet  above 
sea-level,  and  the  road  ascends  to  about  16,500  feet  shortly  beyond, 
crossing  a  portion  of  the  ice-cap.  I  again  passed  this  point  upon  my 
return  journey,  and  shall  further  speak  of  it.  To  the  north-west  are 
seen  some  of  the  snow-clad  peaks  of  the  Nevado  de  Vilcauota,  a  colossal 
range. 

This  summit  of  Ariooma  marks  the  water-parting  of  the  continent, 
the  southern  side  forming  that  of  the  watershed  of  Titicaca,  whilst  the 
northern  is  that  of  the  Amazonian  basin.  The  usual  Andian  storm 
came  on  as  I  descended,  and,  pelted,  battered,  and  soaked  with  rain 
and  snow,  arrived  at  nightfall  at  the  village  of  Limbani,  11,700  feet 
altitude,  and  lodged  at  the  house  of  the  '^  gobernador."  Here  I  met  a 
Peruvian  engineer,  bound  for  the  same  place  as  myself,  and  we  decided 
to  make  the  journey  in  company  to  my  objective  point,  known  as 
•*  Aporoma,"  where  the  gold-mines  are  found. 

Having  overcome  the  difficulties  and  delays  which  are  the  invariable 
accompaniment  of  the  organizing  of  an  expedition  in  Peru,  we  set  out 
in  the  early  morning  on  the  last  day  of  August.  The  expedition 
included  ten  Indians,  armed  with  machetes,  etc.,  and  carrying  heavy 
packs  consisting  of  our  bedding,  implements,  and  food  for  three  weeks' 
journey,  for  the  route  lay  through  an  uninhabited  region  where  no 
supplies  could  be  obtained.  Nine  of  these  Indians  were  the  usual 
Cholos  of  the  Sierra,  whilst  the  tenth  was  a  "  Chuncho,"  of  the — reputedly 
— cannibal  tribe  of  that  name,  inhabiting  the  far  interior  of  the 
Montaiia.  Nevertheless,  the  Chuncho,  having  come  to  the  Sierra  when 
comparatively  young,  had  become  somewhat  civilized,  and  was,  more- 
over, almost  the  only  one  among  them  who  could  speak  or  understand  a 
little  Spanish. 
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I  had  taken  a  coDsensuB  of  opinion  as  to  the  route  it  would  be 
necessary  to  traverse,  and  as  a  result  decided  to  go  on  foot,  a  proceeding 
which  I  found  to  have  been  wise,  as  the  trails  were  impossible  in  places 
for  horses  or  mules.  Our  way  lay  at  first  along  the  river  Limbani,  and 
leaving  this  the  trail  wound  up  a  long  steep  ridge  to  a  height  of 
13,500  feet.  The  granite  formation  at  Limbani  had  now  changed  to  a 
slate,  and  gold-bearing  quartz  lodes  are  encountered  in  the  region. 
Having  crossed  the  high  ridge,  slowly  and  with  frequent  halts,  for  the 
rarefied  air  of  that  altitude  renders  walking  fatiguing  and  the  work 
upon  the  lungs  severe,  we  descended  the  difficult  'zigzag  and  scarcely 
visible  trail  to  a  grass-covered  valley  below,  and  slept  in  a  "  tambo  *' 
upon  the  banks  of  a  stream  near  a  small  Indian  village  known  as 
Outani.  A  "taml)o"  is  a  building  which  serves  for  the  common 
accommodation  of  travellers,  and  a  few  of  these  huts — for  they  are  nothing 
more — are  maintained  in  one  or  two  places  in  Teru  by  local  authorities 
for  that  purpose,  although  unfortunately  they  are  very  scarce,  not- 
withstanding that  routes  of  travel  often  pass  through  uninhabited 
regions.  Poor  as  was  this  tambo,  its  roof  was  waterproof,  and  there  was 
some  dry  firewood  inside,  which  ensured  supper  and  a  dry  bed.  For 
many  subsequent  nights  these  desirable  adjuncts  were  only  obtained 
with  considerable  ditliculty,  as,  in  order  to  sleep  within  a  hut  of  any 
description,  this  had  first  to  be  constructed. 

The  progress  of  the  party  was,  as  regards  actual  leagues  covered, 
relatively  slow,  for  the  Indian  carriers  were  rather  heavily  laden,  and 
my  companion,  moreover,  was  not  a  rapid  pedestrian.  I  frequently 
found  myself  far  in  advance  of  the  rest  of  the  party,  alone  in  those 
strange  and  untravelled  solitudes  of  the  Andes  upon  the  border  of  the 
mysterious  Montana. 

The  descent  of  the  eastern  slope  of  the  Andes  is  rapid,  and  the 
change  of  temperature  as  the  traveller  approaches  the  region  of  the 
forests  YQTy  noticeable.  At  the  end  of  the  second  day  I  found  myself 
alone,  following  the  trail  along  what  appeared  to  be  the  back  of  a  high 
sharp  ridge,  for  the  heavens  were  entirely  obscured  in  a  thick,  warm 
mist,  and  the  landscape  entirely  shut  out  from  view.  Looking  through 
the  bushes  on  either  hand,  it  was  apparent  that  the  ground  descended 
precipitously  on  both  sides,  an«l,  indeed,  on  the  right  hand  I  could  hear, 
as  if  far  below,  the  murmur  of  running  water.  This  I  knew  to  be  the 
river  Pacchani,  which  rises  in  the  Cordillera  and  empties  in  the  Huari- 
huari,  and  so  into  the  Inambari  river,  before  mentioned. 

The  mist  panoramas  in  these  regions  are  remarkable  at  certain 
seasons,  and  the  rains  are  heavy  and  continuous  after  mid-day.  I  sat 
down  and  waited  for  the  rest  of  the  party,  and  as  soon  as  the  Indians 
approached  set  them  to  work  cutting  boughs  and  building  a  shelter 
for  the  night  on  the  only  spot  available — a  small  ledge  of  rock  about 
6  feet  wide,  with  an  abrupt  precipice  of  some  thousands  of  feet  of  sheer 
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deucent  into  the  river  below,  and  over  which  our  feet  almost  hubg  as  we 
lay  down  to  sleep  upon  our  blankets. 

For  two  days  more  we  pursued  our  journey,  the  rain  pouring  down 
upon  us  incessantly.  The  "  trail/*  if  by  courtesy  I  may  term  it  snoh, 
passed  at  times  through  a  series  of  rock-basins  worn  in  the  slate,  and 
progress  was  made  through  them  as  through  a  succession  of  **  baths," 
for  they  were  full  of  water  from  the  rain.  I  made  no  pretence  of  keep- 
ing dr^^;  it  was  impossible  during  the  march,  for,  apart  from  the 
'*  baths  "  underfoot,  the  vegetation  met  overhead,  and,  being  loaded  with 
water,  sent  down  its  showers  at  every  step.  Impatient  of  the  wearied 
Indian  bearers,  I  carried  a  machete  in  my  hand,  and  often  was  obliged 
to  carve  a  way  through  the  thick  growth  of  the  brushwood  which 
covered  the  old  trail,  for  we  had  now  left  the  open  slopes  of  the 
Cordillera  and  entered  upon  the  upper  edge  of  the  Montana,  or  region  of 
forests. 

The  altitude  at  which  this  vegetation  begins  is  from  10,000  to 
11,000  feet  above  sea-level,  and  the  line  of  demarcation  is  strongly 
noticeable.  Above  are  the  slopes  and  valleys  of  the  '*  pajonales,"  or 
grass-covered  areas,  free  of  trees  of  any  description,  whilst  below  the 
traveller  enters  among  thickets  of  tangled  brushwood  of  all  kinds,  and 
in  places  of  beautiful  flowering  shrubs.  As  he  pursues  his  joariMj 
onward  and  downward  palms  and  tree-ferns  appear,  the  atmosphere 
becomes  warmer,  the  mists  lie  heavier,  and  the  silence  is  broken  only 
by  the  patter  and  fall  of  the  heavy  water-drops  from  the  boughs  above. 
Scarcely  a  living  thing  appears  to  inhabit  this  upper  fringe  of  the 
tropical  Montana.  There  are  no  monkeys,  no  snakes,  no  birds,  and  very 
few  insects.  An  occasional  puma  is  hoard,  and  at  times  the  swish  of 
condorian  wings  in  the  ambient  above  ;  but  nature  here  is  in  a  changing 
phase,  and  her  profusion  of  animal  life  seems  to  be  reserved  for  the  more 
tropical  interior,  still  many  leagues  away  towards  the  sunrise.  At 
times  the  mists  lifted  for  brief  moments,  and  gave  me  glimpses  of 
far-reaching  tree-clad  slopes  divided  by  profound  valleys,  stretching 
away  into  the  vast  Amazonian  basin.  At  a  turn  of  the  trail  which 
brought  me  out  upon  the  brow  of  a  hill,  I  beheld  a  cascade  on  the 
opposing  slope  of  a  valley,  a  high  white,  lace-like  fall  among  the  green 
background  of  the  branches,  and  I  hailed  it  with  satisfaction,  for,  from 
descriptions  of  the  place,  I  knew  it  to  be  not  far  from  the  point  of  my 
destination.  It  forms  the  source  of  a  small  liver,  the  Puli-puli,  whioh 
runs  close  to  the  mines  of  Aporoma. 

Difficult  as  the  trail  had  been,  it  never theloss  bore  witness  to  the 
considerable  work  which  had  at  one  time  been  carried  on  at  these 
mines,  for  long  portions  of  it  were  constructed  of  slabs  of  stone  placed 
in  the  form  of  steps,  and  must  have  been  made  at  considerable  expense 
in  the  past  centuries  when  the  mines  wore  worked,  first  by  the  Inoas, 
and  later  by  the  Spaniards,  for  these  latter  did  but  work  on  a  larger 
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Boale,  in  m&ny  oasee,  what  the  former  had  previonsly  diBoovered  and 

DBftd. 

At  leuglh,  after  more  thau  four  days  on  foot  from  LimhaDi,  and 
sleeping  and  eating  under  diffioultiea,  we  arrived  at  Aporoma.  It  was 
already  evening;  the  rain  was  falling  heavily,  as  usual,  and  Ihere  was 
no  habitation  or  living  being  in  the  vioinity,  notwithstandtng  that  in 
bjgone  ages  it  had  been  the  scene  of  the  activity  of  thousands  of 
workere,  and  that  a  village  had  existed  there.  But  after  diligent  search 
Mnong  the  vegetation,  in  a  spot  which  the  Indian  guide,  with  that 
strongly  develoi>6d  faculty  for  luoality  which  his  kind  jKiHiseBBe^,  bad 
stated  as  being  the  site  of  the  former  house  near  which  he  had  worked 


when  a  boy,  the  walk  of  a  habitatiun  were  dUoovered.  Animating  all 
bands,  I  directed  the  clearing  away  of  the  heavy  growth  of  vegetation 
whioh  cumbered  them,  and  within  a  couple  of  hours  tho  interior  was 
free ;  a  durable  roof,  composed  of  strong  branches  covered  deep  with 
leaves  and  grass,  was  conetruoted  U])on  the  walls  ;  our  beds  were 
UTUiged  upon  a  floor-covering  of  aromatic  boughs;  and  a  fire  was 
kindled  in  one  comer,  so  that  we  wore  able  to  contemplate  the  coming 
night  with  something  of  equanimity.  The  altitude  at  this  point  was 
ftbont  7200  feet ;  the  tompevature  at  .'<  p.m.,  46"  Fahr.,  and  at  :i  p.m.  in 
the  afternoon,  G0°  Fahr. 

The  mines  are  worthy  of  a  brief  desoiiption.  They  consist  of  a 
luge  area,  between  the  rivers  Uuayna,  ur  Puli-puli,  and  L'acohani,  of 
l^ertisLry  gravel ;    the  bad   of  an   ancient  river,  upheaved  by  some 
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eruptive  action  probably,  and  resting  upon  a  bed-rock  of  clay-slate.  As 
previously  stated,  they  were  worked  many  years  ago  as  open  plaoer 
mines.  Conduits  and  sluices  were  constructed  of  stone,  and  tunnels 
through  the  gravel  banks,  and  various  other  works,  which  in  some 
ancient  records  are  stated  to  have  cost  a  sum  equal  to  more  than,  half  a 
million  pounds.  Vast  quantities  of  gold  were  extracted,  and  the  old 
workings,  very  extensive,  attest  the  activity  which  was  displayed.  A 
"grant"  of  six  thousand  Indians  was  '^  spent,"  it  is  stated,  upon  this 
work  by  a  Spanish  viceroy,  and  much  of  the  gold  extracted  went  to 
Spain.  The  '*grant "  of  Indians  principally  left  its  bones  in  the  vicinity 
of  its  toil ;  decimation  of  the  population  came  about  by  rebellion,  greed, 
and  avarice,  abandonment  followed,  and  nature  presently  covered  up 
the  scarred  evidences  of  man's  transitory  handiwork  with  her  generous 
bores  of  flower  and  foliage. 

I  penetrated  some  leagues  further  into  the  Montana,  following  the 
course  of  the  river,  and  descended  to  an  elevation  of  5000  feet.  The 
temperature  here  was  much  higher,  due  to  the  descent,  and  registered 
in  the  evening  69*^  Fahr.  The  hill-slopes  and  valleys  are  thickly 
covered  with  trees  of  comparatively  small  girth  and  height,  and  the 
existence  of  a  few  cedars  marked  the  beginning  of  the  region  where 
these  flourish.  The  country  is  exceedingly  broken  and  difficult  of 
access  here,  and  the  rivers  are  torrential  and  rapid.  The  geological 
formation  is  a  slate,  heavily  charged  with  iron  pyrites,  and  containing 
quartz. 

Be  turning  to  Aporoma  to  finish  my  study  of  the  mines,  I  was  oon- 
fronted  with  a  strike  of  the  Indians.  The  cause  of  this  was  the  lack 
of  provisions,  which  had  given  out.  To  gain  a  couple  of  days,  we 
despatched  those  among  them  who  were  not  absolutely  neoessary,  and 
supplied  the  remainder  with  food  from  our  own  slim  remaining  stores. 
But  at  length  I  had  to  give  the  order  to  depart,  for  there  remained 
nothing  but  rice  and  tea,  and  on  this  we  were  obliged  to  subsist  for  five 
days,  under  forced  marches,  in  order  to  get  out  of  the  Montana  and 
return  to  Limbani. 

The  traveller  has  continually  to  observe  the  truth  that  misfortunes 
never  come  singly ;  and  on  the  second  day  one  of  the  Indian  bearers, 
the  Ohuncho,  disappeared,  and  loft  his 'baggage  in  the  trail.  As  the 
other  bearers  were  already  overloaded,  it  was  impossible  to  distribute 
his  bundle  among  them,  and,  ordering  a  halt,  I  was  obliged  to  have  a 
selection  made  of  articles  which  could  be  dispensed  with  most  easily. 
I  abandoned  my  travelling-cot  and  various  articles  of  clothing,  and  my 
companion  some  of  his  instruments,  whilst  we  reduced  the  number  of 
our  cooking-utensils  to  the  lowest  possible  limit.  The  Chuncho  we 
never  saw  again,  and  the  Indians  considered  that  he  had  gone  to  rejoin 
his  tribe.  As  a  tribute  to  aboriginal  honesty,  I  may  state  that  he  took 
nothing  away  but  his  own  things,  notwithstanding  that  among  the 
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ariioloB  he  carried  were  my  saddle-bags,  containing  a  sack  of  Peruvian 
and  Bolivian  silver  dollars  ! 

At  the  end  of  the  third  day  our  meagre  rations  of  rice  and  tea  were 
ooncluded,  and  we  formed  camp  early,  with  the  intention  of  making  a 
long  march  on  the  morrow  to  the  town  of  Fhara,  which  was  rather 
nearer  than  Limbani.  A  rude  roof  of  branches  was  constructed,  but, 
fortunately,  the  rain  had  held  off  daring  the  return  journey.  The  sky 
had  been  dear,  but  as  evening  fell  the  mists  arose  and  formed  one  of 
those  curious  and  weird  transformation  scenes  such  as  the  traveller  in 
the  Andes  may  witness.  I  find  in  my  note-book  the  following  descrip- 
tion, written  upon  the  spot : — 

"The  sun  has  set,  but  it  still  tinges  the  western  sky  with  its 
beautiful  and  indescribable  tints.  The  palest  saffron  fades  into  the 
pearly  green  of  the  zenith,  and  the  last  and  orange  rays,  calm  and  cold, 
flash  faintly  and  ezpiringly  upwards.  In  and  among  the  deep  canons 
of  the  stern  and  purple-green  hills  below,  the  fleecy  cloud-masses  of 
pearly  vapour  slowly  pour,  filling  them  with  impalpable  lakes,  so  soft, 
BO  pure,  they  seem  the  essence  of  the  elements,  spread  for  the  couch  of 
some  unseen  god-traveller.  Below,  wrapped  in  the  shades  of  darkness, 
are  those  steep  ways  and  canons  I  have  passed,  leading  from  the  far 
Montana.  But  the  mist-sea  is  rising,  urged  by  some  evening  breeze 
— appalling  masses,  which  break  over  dim  distant  peaks  like  awful 
billows.  They  rise  slowly,  sarely,  terribly,  as  if  to  engulf  even  the 
high  point  whereon  I  stand.  But  night  is  at  hand,  and  even  as  they 
rise  they  are  dispersed  or  covered  by  its  sleepy  pall.  A  single  and 
glorious  jewelled  planet  has  dominated  the  eastern  escarpment,  and 
gleams  softly  down  upon  the  closing  scene.'* 

We  duly  arrived  at  Phara,  and  breakfasted  at  the  home  of  the 
'*oura,*'  and  in  return  for  his  hospitality  photographed  the  ancient 
church  there.  Within  this  building  is  an  enormous  altar  composed  of 
mirrors  and  brass  work,  which  latter  was  at  one  time  covered  with  gold 
and  silver.  The  point  of  interest  about  this  altar  was  that  it  had 
originally  belonged  to  the  church  at  Aporoma,  I  was  informed,  which 
had  stood  in  the  village  there,  the  vestiges  of  which,  as  I  have  described, 
are  now  buried  under  the  dense  vegetation — the  growth  of  generations. 

At  Limbani  I  paid  off  the  Indians,  and,  having  with  great  difficulty 
aeoured  mules,  we  again  ascended  the  steep  eastern  slope  of  the  Cor- 
dillera, and  arrived  at  Aricoma,  before  described.  The  Indians  gave 
themselves  over  to  a  carousal  at  Limbani,  and  I  may  here  mention  the 
evil  effects  which  are  being  produced  in  the  regions  of  the  Cordillera  by 
the  abuse  of  alcohol  among  the  indigenes.  I  have  on  some  occasions 
had  to  waste  several  days  in  attempts  to  secure  beasts  and  a  guide  in 
these  interior  towns,  but,  nevertheless,  have  met  cavalcades  of  twenty 
or  thirty  mules  or  horses  entering  or  leaving  the  place,  and  loaded  with 
— what?    Square  tins  of  alcohol  !     This  terrible  stuff  is  alcohol  of  40°, 
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made  from  angar-oane,  and  enormous  qnantities  are  oonsnmed  by  the 
Indians,  who  will  go  to  any  lengths  to  obtain  it.  At  times  it  is  impos- 
sible to  purchase  a  pieoe  of  bread  in  the  native  shops,  or  anything  in 
the  way  of  provisions,  but,  nevertheless,  they  are  all  replete  with  bottles 
of  this  ''  aguardiente,"  or  rum.  I  have  seen  huts  covered  with  the  sides 
of  the  empty  tins,  and  in  one  plaoe  the  churoh  is  actually  roofed  with 
these  tins !  It  is  a  lamentable  state  of  affairs,  and  must  lead  to  the 
diminution  of  the  working  population,  but  its  remedy  seems  to  lie  only 
in  the  hands  of  the  wealthy  sugar-growers,  who  make  the  rum,  and  who 
are  sometimes  the  legislators  of  the  country. 

The  lake  of  Aricoma  runs  north  and  south,  al)Out  2  leagues  in  length. 
Its  depth  seems  to  l)e  very  considerable,  as  I  have  observed  in  many 
other  similar  lakes  which  are  so  remarkable  a  feature  of  the  Cordillera 
of  the  Andes  throughout  its  length.  The  existence  of  these  numerous 
bodies  of  water,  actually  astride  the  summit  of  the  mountain  range,  is  a 
matter  which  arrests  the  attention  of  the  engineer,  and  prolmbly  some 
day  they  will  form  a  valuable  source  of  hydraulic  power. 

Our  journey  was  slow,  for  my  companion  was  not  a  good  horseman, 
and  a  heavy  snowstorm  overtook  us  upon  the  edge  of  the  lake.  Night 
was  approaching,  and  the  group  of  Indian  huts  we  had  expected  to  reach 
was  still  many  miles  distant.  It  was  useless  to  proceed,  and  I  called  a 
halt.  The  only  shelter  was  that  afforded  by  the  remaining  walls  of  an 
ancient  Inca  ruin,  and  I  formed  a  sort  of  tent  by  securing  the  oomers  of 
the  sheets  of  my  bedding  into  the  interstices  of  the  stonework  with 
stones  rammed  in.  Under  this  we  arranged  our  couches,  and  made  coffee 
over  our  spirit-lamp,  afterwards  obtaining  a  few  hours'  sleep,  whilst  the 
snow  steadily  piled  up  on  our  fragile  roof.  Notwithstanding  the  alti- 
tude— 1 5,000  feet  at  this  place — it  was  not  very  cold,  the  thermometer 
scarcely  going  down  to  freezing-point,  which  was  fortunate. 

Instead  of  returning  over  my  original  route,  I  had  decided  to  extend 
my  journey  to  include  others  of  the  auriferous  regions  of  tho  provinces 
of  Sandia.  We  therefore  followed  a  south-easterly  course  along  the 
tableland  which  forms  a  plateau  below  the  snow-capped  peaks  at  an 
altitude  more  or  less  equal  to  that  already  recorded,  with  the  town  and 
mines  of  Poto  as  our  objective  point. 

The  topographical  and  geological  formation  over  this  distanoe  is 
remarka])le.  Our  way  lay  principally  along  the  bank  of  the  Poto  river 
which  runs  through  extensive  pampas  or  plateaus,  as  al)ove  stated,  of 
auriferous  glacial  or  alluvial  drift.  In  many  places  the  Indians  work 
on  the  banks  of  the  streams  by  the  method  known  to  them  as  "  acochar," 
which  consists  in  damming  the  water  up  in  a  small  reservoir,  and  i^  a 
allowing  it  suddenly  to  flow  out  and  impinge  against  a  liank  or  area  of 
auriferous  material,  washing  it  down  into  a  rude  stone-paved  sluice, 
where  the  gold  is  recovered.  These  auriferous  pampas  and  banks, 
which  cover  distances  of  many  leagues,  are  probably  deposits  formed  by 
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glacial  action  upon  the  gold-bearing  slates  and  quartz  of  which  the  Cor- 
dillera is  composed.  The  stones  and  material  are  not  water-worn,  as  in 
alluvial  gravel  elsewhere,  but  are  angular,  and  contained  in  an  ashen- 
hued  soil,  carrying  the  gold.  The  pampas  are  strewn  with  boulders  of 
w^hite  quartz  for  many  leagues,  which  catch  the  rays  of  the  sun.  The 
more  broken  portions  of  the  plateau  and  the  lateral  valleys  are  covered 
with  pasture,  and  hundreds  of  thousands  of  head  of  sheep,  llamas,  and 
alpacas  abound.  I  encountered  large  herds  of  vicuna,  and  quantities  of 
geese,  ducks,  etc.,  upon  the  numerous  small  lakes.  Some  of  these 
plateaus  have  probably  been  at  a  former  epoch  lake  bottoms,  and, 
indeed,  I  passed  through  remarkable  formations,  consisting  of  long 
••  shores  *'  of  conglomerate,  or  indurated  gravel,  which  stood  up  in  vast 
cliffs  underlaid  by  caves,  and  which  latter  were  the  home  of  thousands 
of  **  vizcachas,'*  or  native  squirrels. 

The  town  and  mines  of  Poto  are  at  an  altitude  above  sea-level  of 
nearly  16,000  foet.  Very  extensive  mining  has  been  carried  out  here 
by  the  Indians  before  and  during  the  Spanish  rSgime,  by  the  method 
previously  described  of  "  acochar.**  There  is  at  present  a  modem  plant 
working  by  the  "  hydraulic  "  method,  with  water  under  pressure,  upon 
an  enormous  moraine  of  gold-bearing  detritus.  The  huge  bank  descends 
from  the  Cordillera  of  Ananea,  above  the  line  of  perpetual  snow,  a  few 
miles  distant.  There  are  also  mines  at  Ananea,  more  than  17,000  feet 
elevation,  and  these  workings  are  certainly  among  the  highest  on  the 
globe.  During  my  stay  at  Poto  (in  September)  the  thermometer 
registered  generally  104°  Fahr.  at  mid-day,  in  the  sun,  and  37'''4  Fahr. 
in  the  shade,  by  which  it  will  l)e  seen  how  considerable  is  the  range  of 
temperature  due  to  heat  of  the  sun  and  the  rarefaction  of  the  air. 
Nevertheless  the  cold  is  not  intense  even  at  the  coldest  season,  although 
snow  and  rain  storms  are  frequent  and  severe.  Terrible  thunderstorms 
occur,  and  the  lightning  continually  strikes  exposed  points.  I  may  here 
mention  that  the  presence  of  electricity  in  the  atmosphere,  even  at 
normal  times,  is  very  noticeable.  The  fur  boas  which  one  wears  as 
protection  against  the  wind,  and  one's  clothing,  "crackle"  in  a  remark- 
able manner  when  the  least  friction  is  applied.  The  same  effect  is 
strongly  produced  in  combing  one's  hair,  and  if  it  be  done  in  the  dark, 
sparks  are  observed  to  bo  produced  by  the  friction  of  the  comb. 

Leaving  Poto,  I  continued  my  journey  alone,  except  for  ray  Indian 
guide,  still  in  a  south-easterl}'  direction,  with  the  intention  of  skirting 
the  northern  end  of  Lake  Titicaca,  and  arriving  at  the  station  of 
Juliaoa,  on  the  southern  railway  of  Peru. 

The  country  was  entirely  covered  with  freshly  fallen  snow.  The 
temperature  was  like  that  of  the  breaking  up  of  an  English  winter  and 
the  coming  of  spring,  for  the  air  was  soft  and  mild  in  the  early  morning. 
Beautiful  white  cumulus  cloud-masses  against  a  glorious  blue  sky, 
with  a  bright  snn,  were  reflected  in  the  mirror-surfaces  of  the  numerous 
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small  lakes  I  passed.  Magnificent  water-fowl  swam  upon  these  lakes, 
and  I  obtained  one  of  them  with  a  shot  from  my  long-barrelled  Colt's 
revolver — this  not  as  a  wanton  taking  of  life,  but  that  the  bird  would 
supply  the  scarcity  of  provisions  I  knew  I  should  encounter  on  the 
morrow. 

Bands  of  vicuna  stared  wonderingly  as  I  passed,  and  one  splendid 
fellow — a  sentinel  upon  a  knoll — is  almost  within  reach  of  the  revolver's 
range,  so  near  that  I  am  tempted  to  try  a  shot.  But  I  might  have 
saved  my  cartridge,  for  he  and  his  ten  companions  are  away  like  the 
wind,  only  to  stop  and  utter  their  curious  and  plaintive,  protesting  or 
warning  cry  300  yards  away,  where  they  stand  gracefully  and  gaze 
at  me. 

Ever  these  glorious  i^hite,  cloud-massed,  cumulus  columns,  upward 
flung  into  the  l)lue  empyrean ;  ever  these  silent  and  virgin  everlasting 
peaks  of  eternal  snow,  which  I  am  paralleling,  upon  the  Bolivian  border, 
and  whose  mysterious  canons  and  violet  snow-cornices  blend  from  time 
to  time  with  the  fleecy  mist-matter  above  them ;  ever  this  unbroken 
solitude,  and  the  feeling  of  being  upon  the  top  of  matter ;  and  ever  this 
extensive  silence,  undisturbed  save  by  the  cry  of  the  "  alcamarini "  * 
or  the  vicuna.  Strange  and  beautiful  region,  working  out  some 
function  of  the  world's  changes  in  the  plan  of  Nature's  ceaseless  and 
inexplicable  operations  ! 

But  the  late  afternoon  advances,  and  a  bitter  wind  arises  from  the 
snow-clad  Cordillera  and  changes  the  aspect  of  all,  and  the  sun  has  long 
since  set,  when,  cold,  hungry,  and  weary,  I  arrive  at  the  town  of  Cojata. 
The  industry  of  the  people  here  is  the  breeding  of  alpacas,  and  the 
buying  and  selling  of  wood.    Gold-mining  is  also  carried  out,  and  a  con- 
siderable trade  done  with  Bolivia  in  the  **  aguardiente,"  or  rum,  before 
spoken  of.     Cojata  is  very  near  the  frontier-line  of  that  country,  which 
there  consists  of  a  small  stream  intersecting  the  pampa  (part  of  the 
river  Suchis).     The  vast  glacial  moraines  of  gold-bearing  detritus  are 
still  a  feature  of  the  region,  as  are  also  the  pampas  of  similar  material ; 
and  there  is  no  doubt  that  these  provinces  of  Sandia  and  Carabaya  form 
one  of  the  most  important  auriferous  regions  in  the  world.     The  Bolivian 
and  Peruvian  Indians  here  speak  nothing  but  their  language  of  Aymara. 
They,  men  as  well  as  women,  wear   their  hair  in  long  "trensas,"  or 
queues,  like  Chinamen,  and  they  often  have  a  distinctive  dress  and 
head-gear,  highly  ornate.     Their  principal  diversion  appears  to  be  the 
consumption  of  aguardiente,  accompanied  or  followed  by  a  '*  jarania," 
or  fandango.     Physically,  they  are  by  no  means  an  inferior  race,  and 
the  women  are  often  of  fair  height,  robust,  and  not  unattractive  in 
appearance,   save   that   they  are  unwashed.      The  altitude  of  Cojata 
is  about  14,800  feet. 

Leaving  this  point,  the  trail   ascended   an   eminence,  from  which 

*  A  white  gull-like  bird. 
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I  got  a  faint  and  momentary  view  far  to  the  south  of  the  famous  peak 
of  Sonta  (or  Llampo)  (23,G00  feet  altitude),  in  Bolivia.  PaosiDg  now 
downirarda  and  through  areaa  of  a  remarkable  rook-formation  of  hard 
white  sandatone,  lying  in  horizontal  atiata,  tho  trail  desoends  rapidly 
towardi  Lake  Titicooa,  and  at  every  tnrn  of  the  road  I  strained  my  eyes 
in  search  of  its  blue  snrfaoe — my  first  approaoh  thereto.  At  length  I 
beheld  it,  still  far  off,  and  between  the  barren  and  rooky  hills  which  I 
had  to  pass  before  reaching  my  halting-plaoe — the  town  of  Hnancanfi. 
The  first  view  of  Titioaca  was  very  beautiful. 

From  HnanoanS  to  Juliaca  is  a  long  day's  ride,  and,  having  secured 
a  guide,  I  left  before  Bunrise.  The  road  lay  at  first  through  the  landa 
cultivated  by  the  Indians,  and  the  swamps  and  marshes  bordering  upon 
the  lake.  These  latter  places  are  dangerous,  and  it  was  necessary  to 
wade  through  a  sheet  of  water,  with  my  horse  submerged  to  the  soddle- 


bi^s.  One  may  also  cross  by  means  of  the  curious  "  balsas,"  or  rafts, 
which  the  Indians  use  for  navigation,  and  which  are  constructed  of 
masses  of  woven  rushes.  At  one  portion  of  the  route  the  scenery  is 
exceedingly  picturesque.  There  are  areas  of  yellow  water-weed,  &om 
which  numerous  eoarlet- feathered  herons  arise  as  the  traveller  pasaes. 
The  tips  of  the  white  cordillera  ure  reSected  in  the  blue  surface  of  the 
Iftkes,  and  the  remarkable  conical-shaped  houses  of  the  Indians  give 
a  character  to  the  scene  not  found  elsewhere  in  Peru.  I  examined  some 
of  these  houses ;  they  are  square  at  the  base,  built  in  regular  oonrses 
of  adobe  bricks.  Eaoh  course  is  set  in  from  the  lower  one,  and  thus  the 
stmcture  becomes  a  cone,  curved  in  profile,  and  circular  ott  plan  in  the 
Upper  portion. 

After  sundown  the  cold  became  intense,  due  to  the  bitter  blast  which 
swept  across  the  plateau  from  the  lake.  The  altitude  of  Titicaca  is 
12,678  feet  above  sea-leveL  My  guide  had  brought  me  by  a  longer 
zoate  than  was  necessary,  and  it  was  not  until  9  p.m.  that  I  drew  rein 

No.  m.— SiFTEHBKR,  1906.]  T 
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upon  my  wearied  horse  before  the  station  hotel  at  Juliaoa,  where  I  again 
enjoyed  the  luxuries  of  a  good  dinner  and  oomfortable  bed,  after  nearly 
two  months'  journeying  in  those  interesting  but  inhospitable  regions — 
inhospitable  not  as  regards  man,  but  nature. 

As  will  have  been  seen,  some  of  the  portions  of  the  country  I 
traversed  are  very  little  known,  and  upon  the  verge  of  the  '^Montana,*' 
uninhabited.  The  most  easterly  point  at  which  I  arrived,  near  the 
junction  of  the  streams  before  mentioned  with  the  Huari-huari,  or 
Inambari  river,  is  south-west  of  and  only  about  25  or  30  miles  from  the 
port  Markham,  on  the  navigable  river  Tambopata,  a  port  named  after 
the  late  President  of  the  Boyal  Geographical  Society,  whose  work  and 
interest  in  the  country  are  always  gratefully  remembered  by  Peruvians. 
I  had  desired  to  extend  my  journey  to  this  river,  but  the  oiroumstances 
already  described  rendered  it  impossible. 

The  region  is  one  of  vast  possibilities,  both  as  regards  the  auriferous 
plateaux  and  the  zone  of  the  Montana,  which  is  healthy,  and  capable  of 
producing  crops  of  any  kind  after  clearing  and  cultivation  shall  have 
taken  place.  Eoads,  however,  or  branch  railways  must  be  built  before 
much  oolonization  can  be  brought  about,  and  some  advance  is  already 
being  made  in  this  respect.  When  the  project  of  uniting  the  railway 
system  of  the  Pacific  with  the  navigable  headwaters  of  the  Amazonian 
fluvial  ways  is  carried  out,  a  beginning  will  have  been  made  in  the 
opening  up  of  one  of  the  most  valuable  portions  of  the  Earth's 
surface. 

II.   HUANCAVELICA    AND   ADJOINING  DEPARTMENTS. 

To  reach  the  interior  of  Peru,  and  the  rich  mineral-bearing  zone 
upon  the  eastern  slope  of  the  Andes,  the  traveller  must,  from  the  Pacific 
littoral,  invariably  cross  the  summit  of  the  Cordillera,  for  this  vast 
natural  barrier  runs  parallel  with  the  coast,  and  leaves  no  pass,  speaking 
generally,  at  a  less  altitude  than  14,000  or  15,000  feet  above  sea-level.* 

The  Department,  or  state  of  Huancavelica,  which  I  visited  in 
November,  1904,  is  one  of  the  richest  of  the  mineral-bearing  regions 
of  Peru,  but  it  is  difficult  of  access,  due  to  its  mountainous  nature  and 
to  the  fact  that  no  roads,  worthy  of  the  name,  have  yet  been  oonstruoted 
to  give  outlet  to  its  products  or  communication  with  the  coast.  My 
way  lay  by  the  port  of  Pisco,  about  one  day's  steamer  journey  south 
of  Callao,  and  past  the  town  of  lea,  a  few  miles  from  the  port,  with 
which  it  is  connected  by  a  railway.  lea  is  the  centre  of  a  fertile 
agricultural  district,  where  cotton,  sugar-cane,  wine,  brandy,  etc.,  are 
produced.  The  crops  here,  like  all  those  of  the  agricultural  regions 
upon  the  coast  zone,  are  grown  under  irrigation,  for,  as  is  well  known, 
the  whole  of  this  vast  stretch  of  continent,  from  Ecuador  to  Chile,  is  a 


*  There  i«  an  oxceptiun  to  this  near  Payta. — G.  R.  £. 
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rainiest)  ref^iou.  VegetHtion  exiiits  by  virtuo  of  tho  iitrauius  of  wittei 
dascending  tlie  wetiteru  julupe  of  the  Cordillera — ^btreumii  vbiuh  have 
their  origin  iu  the  ceaaelotm  thawing  of  the  ice-ca|),  uu<l  the  heavy  rainu 
of  that  lofty  regi<fti.  For  the  Andes,  having  duprived  the  weBtem^Eone 
of  itH  rainfall  by  reuHuii  of  the  elimatio  eouditiunu  l>ruaght  uhuut  tbrongh 
its  agency,  has,  iu  part,  rumediod  the  defect  liy  giving  urigiu  to  thcue 
torrential  streiuni). 

My   firut   day'tt  juurney    lay    avroau    the  luual  sterile   dunert  zone 


between  the  coast  and  the  fouthilla  of  the  ( 'ordillcra— doBoitn  over 
wfaivh  the  wearied  horaeiuuu  toilu  from  Huuritto  to  ituimet.  Thi-re  ia 
a  groap  of  extensive  lnca  niiuB  iijiou  the  deBi-rt,  which  1  t'xamiiiod 
in  paasiug.  The  priiioipul  feature  is  a  large  uourtyurd  some  hundreds 
of  feet  iu  loitgtli  aud  width,  with  a  HeriuB  of  doorway:!  o]jeutng 
therefrom.  Itetween  those  donrways,  wliich  are  Bynmietriually  B|)aeed, 
are  niches,  aud  both  are  of  the  tajwring  form  so  often  sixiii  iu 
Inoa  arohitecture.  A  portion  of  one  wall  is  shown  iu  the  aocom- 
panying  sketch.   The  walls  were  of  adubo  and  rough  pieces  of  stone,  the 
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whole  being  made  into  a  smooth  surface  with  plaster  formed  of  mud 
or  olay.  The  general  faoe  of  the  walla  has  heen  colonred  witli  red 
paiatfi,  and  the  niohes  with  yellow  paint  or  pigment.  Farts  of  this 
colouring  still  remain,  notwithetancling  the  centuries'  that  have  pasaed 


over  it.     The  pigment  may  have  been  formed  of  iron  oxides,  or  poaaibly 
veruillion  from  the  cinnabar  mines  of  the  interior. 

Regarding  these  ruins  upon  the  coast  zone,  it  has  been  a  matter  for 
observation  that  they  are  nut  built  like  those  of  the  interior — of  out 


stone — and  they  still  exist  only  by  reason  of  the  rainless  climate  Uid 
the  climatio  conditions,  which  tend  towards  exoeedingly  slow  dis- 
integration. 

Whilst  speaking  of  this  immediate  region,  I  may  mention  the  mini 
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of  "  Inoahnaesi "  (house  of  the  Inoa),  which  are  found  some  50  miles  to 
the  north-west  of  this  point,  Dear  the  coast  also.  They  are  chiefly 
interesting  as  showing  the  use  of  columns  in  Inca  architecture,  various 
writers  upon  Peru  having  asserted  that  columns  were  unknown,  to 
those  builders.  They  are  shown  in  the  accompanying  sketch  ;  they 
are  65  to  85  centimetres  in  diameter,  and  the  ruins  are  stated  by  Seiior 
Larrabure  (an  archaeologist  and  late  minister  of  foreign  affairs  in  Peru), 
who  visited  them,  to  belong  to  the  fifteenth  century. 

At  nightfall  I  arrived  at  Ilumay,  a  hacienda  upon  the  Pisco  river, 
from  which  its  extensive  vineyards  are  irrigated.  This  place,  although 
peaceful  and  picturesque,  has  not  left  a  pleasant  impression  upon  me, 
for  during  the  night  my  room  was  invaded  by  swarms  of  mosquitoes, 
whose  stinging  was  the  cause,  undoubtedly,  of  the  '' tercianas,"  or 
intermittent  fever  from  which  I  suffered  afterwards. 

Upon  leaving  this  point  I  knew  little  of  the  hardships  I  should  be 
obliged  to  endure  for  the  remaining  four  days  of  my  journey  to  my 
destination.  The  road  by  which  I  had  been  directed  passed  through  a 
portion  of  the  country  void  of  towns  or  villages,  and  consequently  of 
food  of  any  kind,  notwithstanding  that  I  had  been  informed  that  such 
was  available.  The  arriero  who  conducted  my  pack-mule  and  served 
as  guide  was  almost  constantly  drunk  with  aguardiente,  and,  as  far  as  I 
oould  observe,  took  no  other  nourishment  (!)  during  the  last  three  days* 
travel.  On  two  occasions  I  searched  his  saddle-bags  and  confiscated  and 
destroyed  the  bottle  of  alcohol  he  carried,  but  he  again  obtained  supplies 
of  this  from  acquaintances  among  the  Indian  shepherds  en  route.  These 
people  were  also  drunk,  even  early  in  the  morning,  and  there  is  no 
doubt  that  the  effects  of  alcohol  is  beginning  to  ruin  the  inhabitants  of 
these  regions,  as  I  have  elsewhere  observed.  Due  to  the  effects  of  the 
fever,  I  could  not  touch  the  coarse  and  scanty  food  of  these  shepherds' 
huts ;  at  night  the  cold  was  intense,  for  we  were  now  at  a  considerable 
altitude,  and  I  had  foolishly  neglected  to  bring  ray  cot  or  a  mattress, 
desiring  to  travel  rapidly  without  impedimenta. 

There  was  nothing  for  it  but  to  get  out  of  the  situation,  and  although 
I  could  scarcely  mount  my  mule  I  was  obliged  to  keep  on,  driving  in 
front  of  me  the  drunken  arriero  and  the  pack-mule.  Towards  the  close 
of  the  last  day  a  violent  attack  of  vomiting  came  on,  and  I  fell  rather 
than  got  down  from  the  saddle,  and  lay  upon  the  plain  utterly 
exhausted.  The  altitude  was  16,000  feet  above  sea-level,  the  air 
exceedingly  rarefied,  and  a  bitter  blast  swept  across  the  plateau.  I 
thought  for  some  time  that  I  should  never  rise  again  from  the  spot, 
and  it  was  only  by  an  effort  of  will  that  I  did  so.  But  I  managed  to 
■wallow  two  or  three  spoonfuls  of  condensed  milk,  and,  mounting  with 
the  aid  of  the  arriero,  who  was  now  sober  and  penitent,  I  continued 
onward,  and  near  midnight  arrived  at  my  objective  point — Santa  Inez. 

Situated  here  are  the  silver-mines  of  Quespisisa,  or  Santa  Inez,  which 
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have  produced  great  quantities  of  that  metal.  They  contain  extensive 
bodies  of  ore,  which  will  be  made  available  upon  further  working. 
Hydrographioally,  the  region  is  interesting  also,  for  there  are  two  large 
lakes  of  true  Andean  oharaoter  here.  The  higher,  known  as  Lake  Oroo- 
oooha,  is  16,000  feet,  and  the  lower.  Lake  Choolococha,  15,600  feet  above 
sea-level.  The}*  are  separated  only  by  a  distance  of  a  few  thousand  yards, 
the  upper  being  dammed  up  with  a  natural  dam  formed  by  a  moraine  of 
soil  and  gravel.  A  noteworthy  feature  of  this  lake-basin  is  that,  although 
it  is  upon  the  western  or  Pacific  side  of  the  summits  of  the  Andes  it  never- 
theless is  drained  into  the  eastern  or  Amazonian  watershed,  by  means  of 
the  river  Pampas,  which  breaks  through  the  Cordillera  and  so  into  the 
Apurimac  river  and  headwaters  of  the  Ucayali  and  Amazon.  Close  at 
hand,  to  the  west,  and  at  slight  difference  of  elevation,  are  other  smaller 
lakes,  which  give  rise  to  the  Pisco  river  flowing  to  the  Pacific.  Here, 
then,  is  another  of  those  numerous  instances  which  are  met  with  in 
the  Andes,  where  the  water-parting  of  the  continent  is  defined  by  a  lake, 
a  part  of  whose  waters  in  times  of  abnormal  flow  may  positively  belong 
to  the  one  or  to  the  other  of  its  adjoining  watersheds,  There  is  no  fish- 
life  within  their  waters,  a  common  characteristic  of  the  lakes  in  these 
high  regions.  Each  is  5  or  6  miles  in  length  and  about  1^  in  breadth; 
whilst  at  a  depth  of  250  feet,  I  was  informed,  bottom  was  not  reached 
in  the  middle.  Their  blue  surfaces  reflect  the  snow-capped  range  to  the 
east,  but  iii  the  rainy  season  are  lashed  into  fury  by  the  terrific  thunder- 
storms of  this  altitude. 

The  general  rock-formation  is  a  trap,  whose  terraced  lines  are  seen 
far  off  upon  the  peaks,  as  they  emerge  from  beneath  the  ice-cap.  A 
remarkable  peak  of  diorite  stands  solitary,  not  far  from  the  lake-shore, 
and  is  known  among  the  Indians  by  the  name  of  Quispijahua,  which 
means  *'  the  flower  of  glass."  This  name  is  due  to  its  form,  for  at  the 
summit  it  spreads  out  into  almost  a  petal-like  shape,  a  result  partly  of 
geological  formation,  and  partly  to  its  having  been  continually  riven 
and  split  by  lightning  strokes.  It  is  reverenced  by  the  Indians,  and 
legends  have  been  woven  around  it. 

The  whole  of  this  region,  from  Castrovirreyna  on  the  west  to 
Ayacucho  on  the  east,  is  exceedingly  rich  in  minerals,  including  silver, 
copper,  gold,  as  well  as  salt,  and  in  places  coal,  all  of  which,  when  the 
country  becomes  more  known  and  opened  up,  will  be  valuable  elements 
of  industry.  The  highest  elevation  at  which  I  arrived  was  17,500  feet, 
just  below  the  ice-cap. 

After  a  sojourn  of  about  two  weeks  in  the  neighbourhood,  I  con- 
tinued my  journey  in  a  north-westerly  direction.  But  my  troubles  were 
not  yet  over,  for  I  was  again  attacked  by  the  '*  tercianas,**  and  rendered 
unable  to  go  on.  These  intermittent  fevers  have  the  charaoteristio 
of  quite  suddenly  depriving  one  of  one's  strength,  and  there  was  nothing 
for  it  but  to  give  up  the  idea  of  reaching  the  next  village  and  to  sleep 


SOUTHERN  PERU:  NOTES  ON  TWO  EXPEDITIONS.  263 

out  upon  the  "  pnna,"  or  plateau.  Fortunately,  the  temperature  fell  but 
little  below  freezing-point.  During  the  night  the  arriero — not  the 
former  one — let  the  mules  escape,  and  was  obliged  to  follow  them,  leaving 
me  alone  and  unable  to  get  up  for  the  whole  of  the  following  day.  The 
sun  blazed  down,  and  I  was  oonsumed  with  thirst,  and  nevertheless 
unable  to  reach  the  shimmering  blue  lake  which  lay  within  100  yards 
of  me  I  At  length  I  beheld  afar  off  an  Indian  approaching  with  some 
llamas,  and  I  hailed  him.  But,  after  the  manner  of  his  kind,  he  was 
afraid,  and,  instead  of  coming  towards  me,  he  quickened  his  pace  and 
soon  disappeared.  I  suffered  greatly  from  thirst,  and  with  the  sun 
and  the  fever  was  almost  delirious,  and  still  no  sign  of  the  arriero.  I 
managed  to  reach  my  saddle-bags  and  took  a  mouthful  of  extract  of 
coffee,  which  revived  me  a  little,  but  what  I  wanted  was  water.  Again 
I  saw  another  Indian,  towards  the  close  of  day,  and  as  he  came  within 
hearing,  I  called  him,  not  this  time,  however,  in  Spanish,  which  might 
have  had  the  same  effect  as  before,  but  in  the  few  words  of  Quechua 
which  I  was  able  to  employ.  **  Shami  I  yacu-t-apami  I  "  ("  Come  here  ! 
bring  some  water !  *')  I  shouted ;  and  the  poor  Indian,  gathering  pro- 
bably some  confidence  from  being  addressed  in  his  own  tongue,  came 
up  to  me,  and,  following  my  directions,  brought  me  water  from  the 
lake.  I  rewarded  him  with  a  silver  dollar,  and  he  stayed  by  me  until 
nightfall,  when  the  arriero  returned  with  other  animals  from  the 
hacienda. 

After  a  loss  of  various  days  I  arrived  at  the  city  of  Huancavelica, 
14  leagues  from  Santa  Inez,  and  which  can  be  accomplished  in  one  long 
day*8  hard  riding.  The  country  passed  over  was  the  usual  treeless 
puna,  alternating  with  lakes,  swamps,  rocks,  and  streams,  and  generally 
covered  with  grass,  which  gives  pasturage  for  herds  of  cattle  and  sheep. 
The  climate  is  exhilarating,  and  the  views  magnificent,  and  in  the 
intervals  when  the  fever  did  not  trouble  me,  I  enjoyed  the  ride  and 
the  unfolding  landscape. 

At  Huancavelica  are  the  famous  quicksilver-mines,  which  are 
generally  mentioned  in  all  geological  treatises.  The  history  of  the 
mines  would  fill  a  bulky  volume.  They  were  discovered  in  15G6,  and 
were  administered  under  a  Spanish  viceroy,  and  since  that  period  have 
produced  approximately  60,000  tons  of  mercury  from  the  cinnabar  ores, 
which  exist  in  an  enormous  lode,  or  **  farallon,"  to  use  the  Spanish  term. 
In  1786  bad  work  caused  the  mine  to  collapse,  and  it  is  stated  that  five 
hundred  Indian  miners  remained  entombed  therein.  Huancavelica  was 
Tisited  and  described  by  both  Bufon  and  Humboldt,  as  also  Haimondi. 
I  penetrated  into  some  of  the  vast  subterranean  caverns  which  have 
been  excavated  to  extract  the  ore,  and  made  an  examination  of  the 
general  conditions  of  the  region,  in  order  to  draw  up  a  report  thereon. 
The  workings  are  about  2400  feet  above  the  level  of  the  cathedral  and 
city  of  Huancavelica,  which  latter  is  at  an  elevation  of  12,300  above 
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sea-level.  The  Huanoayelica  river  flows  through  the  city,  emptying 
lower  down  into  the  Mantaro,  which  in  its  turn  falls  into  the  Apnrimac, 
before  mentioned,  and  so  into  the  fluvial  system  of  the  Ucayali  and 
Amazon.  The  Mantaro  river,  almost  alone  of  Peruvian  rivers,  runs  in 
this  part  of  its  course  to  the  south-east,  or  directly  opposite  to  their 
general  north-west  direction,  over  nearly  3^  of  latitude  to  where  its 
course  abruptly  changes  near  Huanta.  The  climate  of  Huancayelioa  is 
cold,  but  temperate.  Alfalfa  and  cereals  are  not  produced,  owing  to  the 
altitude,  and  the  principal  industry  is  that  of  cattle,  but  was  formerly, 
and  some  day  must  again  become,  mining.  The  general  geological 
formation  is  limestone  and  sandstone,  and  hot  springs  occur,  and  are 
used  as  baths. 

Leaving  this  remarkable  place,  my  way  lay  across  a  lofty  '^  puna,*' 
some  thousands  of  feet  above  the  town;  for,  notwithstanding  the 
marvellous  wealth  in  minerals  that  the  region  has  produced,  no  road 
has  been  made  beyond  the  primitive  mule  trail  to  the  outside  world. 
Such  was  the  Spanish  method  of  mining,  from  which  no  benefit  accrued 
to  the  community,  who  toiled  and  died  to  enrich  an  arbitrary  and 
distant  monarch.  The  arms  of  Spain  carved  on  the  stone  at  the  portals 
of  the  mine,  with  figures  of  saints,  and  ruined  churches,  are  the  principal 
remaining  vestiges  of  this  regime. 

Descending  rapidly  from  this  plateau,  the  track  passed  into  the 
valley  below.  The  change  from  these  dreary  and  inclement  altitudes 
to  the  warmer  climate  of  this  valley  was  very  agreeable,  especially  in 
my  still  weak  state.  The  piercing  wind  gives  place  to  a  balmy  breeze, 
and  the  dry  grass  of  the  puna  changes  to  other  vegetation.  I  pass 
a  tree,  and  recollect  **  Thalaba  and  the  Sledge" — 

**  Behold !  the  signs  of  life  appear. 
The  first  and  single  fir !  '* 

It  is  not  a  fir ;  there  are  no  firs  on  the  Andes,  but  it  is  a  real  tree 
although  a  wind-beaten  specimen,  drawing  its  scanty  nourishment  from 
the  rocky  soil,  and  stretching  its  attenuated  boughs  athwart  the  path. 
A  tree !  the  first  I  have  seen  for  weeks.  It  has  green  leaves,  and,  more- 
over, a  bird  carols  in  its  branches.  A  little  lower  down  a  patch  of 
celandines  and  dandelions  bring  to  my  senses  a  waft  as  from  England's 
lanes.  Here,  also,  are  glorious  massed  of  yellow  acacia,  and  other  flowers 
and  shrabs  on  either  hand,  through  which  my  mule  brushes  as  we 
descend.  But  what  is  this — this  sweet  familiar  perfume  which  suddenly 
greets  me  ?  Familiar,  although  for  the  moment  I  cannot  recognize  it. 
I  look  about,  and,  behold  !  there  it  is — a  low  hawthorn  bash  in  flower. 
Its  leaves  are  somewhat  different  in  form  from  those  of  English  haw- 
thorns, but  there  is  no  mistaking  the  well-known  dark-green  hue  and 
glossy  sheen  of  the  leaves,  nor  the  little  white  flowers  and  the  sweet 
subtle  perfume  which  carries  the  mind  momentarily  to  another  land. 
It  is  "  may  "  I 
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I  pass  through  the  villages  of  Acobambilla  and  Hnando,  ascend  and 
pass  a  high  ridge,  and  again  descend  by  steep  and  rapid  zigzags  down 
the  sides  of  its  canon  to  the  river  Mantaro,  or  Janja,  before  mentioned, 
and  sleep  at  the  town  of  Izouchaca,  10  leagues  of  a  broken,  steep,  and 
tortnons  road  from  Huancavelica. 

Izcnchaoa  is  somewhat  of  a  strategic  point.  A  stone  bridge  crosses 
the  river,  and  the  place  was  generally  promptly  taken  and  held  by  various 
revolutionary  forces  in  times  past,  as  it  commands  the  road  to  the 
interior  of  a  largo  and  important  part  of  the  country.  I  found  the 
greatest  difficulty  in  obtaining  anything  to  eat  along  the  whole  of  this 
route.  The  Indians  are  of  a  surly  and  suspicious  character,  and  will 
sell  absolutely  nothing  to  the  traveller.  In  Izcuohaca  I  had  expected 
to  find  an  inn  and  some  comforts,  but  the  place  was  dominated  by  a 
Chinaman,  who  was  the  ^*  gobernador,*'  as  well  as  the  owner  of  the  inn. 
This  individual,  due  to  some  caprice  which  I  was  unable  to  explain, 
absolutely  denied  me  food  and  shelter,  and  even  several  Peruvians  of 
respectable  appearance  who  were  standing  by  failed  to  offer  such  or 
indicate  where  it  could  be  secured,  notwithstanding  that  they  knew  I 
was  a  stranger,  a  traveller,  and  that  night  had  fallen  and  a  heavy  rain 
set  in.  This  is  the  only  place  in  Peru  where  I  have  experienced  such  a 
lack  of  hospitality,  and  I  retain  an  unpleasant  impression  of  the  place. 
But  I  found  shelter  at  length  in  the  hut  of  a  humble  but  honest  indi- 
vidual, who,  moreover,  obtained  alfalfa  for  my  animals,  which  was  the 
most  important,  for  they  had  eaten  but  little  for  several  days.  There 
was  no  food  in  the  house,  and  it  was  too  late  to  purchase  anything  in 
the  place,  and  all  that  I  and  my  arriero  could  obtain  was  a  cup  of 
weak  tea  and  a  piece  of  dry  bread  from  my  saddle-bags,  the  only 
food  of  which  we  partook  until  the  following  night  upon  arriving  in 
Huancayo. 

On  the  next  morning  at  daybreak,  I  shook  the  dust  oflf  my  feet  of 
Izouchaca.  My  road  now  lay  along  the  bank  of  the  rapid  river  for  some 
distance.  Leaving  that  I  crossed  another  high  ridge  and  plateau,  and  at 
length  descended  into  the  largo  and  fertile  plains  of  Jauja,  and  slept  in 
a  fairly  comfortable  inn  within  the  important  city  of  llnancayo,  13 
leagues  from  my  last  stopping-place.  This  plain,  through  which  runs 
the  river  Mantaro,  or  Jauja,  that  I  bad  been  more  or  less  following, 
is  one  of  the  flnest  agricultural  regions  in  Peru,  and  crops  of  every 
description  are  produced.  Not  far  away  are  extensive  and  valuable 
mines  of  good  coal,  as  well  as  of  copper  and  silver. 

From  Huancayo  to  Jauja,  my  next  day's  journey,  the  road  is  flat, 
and  passes  through  numerous  towns  and  villages,  which,  with  their 
cathedrals,  squares,  and  trees,  present  a  restful  and  old-world  appear- 
ance. The  altitude  of  Huancayo  is  10,686  feet,  and  that  of  Jauja 
11»874  feet,  the  distance  between  the  two  cities  being  10  leagues.  The 
small  Indian  shops  all  along  this  route  seem  to  contain  little  but  bottles 
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of  "  aguardiente,"  or  rum,  and  a  great  deal  of  drunkenness  is  encountered 
among  the  Indian  labourers. 

On  the  morrow  I  began  my  last  day's  journey  in  the  saddle.  The 
road  left  the  pleasant  valley  and  wound  up  on  to  a  high,  oold  plateau. 
Fourteen  leagues  lay  between  Jauja  and  my  objective  point,  Oroya,  the 
terminus  of  the  famous  Oroya  railway,  where  I  should  take  the  train 
for  Lima.  It  is  a  remarkable  thing  that  the  inhabitants  of  Jauja  and 
of  the  numerous  towns  of  the  valley  have  been  content  to  live  through 
the  many  years  since  that  railway  was  constructed  without  making  any 
attempt  at  a  road  for  vehicles  which  would  give  them  cheap  and  com- 
fortable communications  therewith.  The  existing  trail  is  simply  a 
track  over  the  limestone  strata,  where  the  wearied  pack-trains  stumble 
ceaselessly,  in  the  same  condition  almost  as  when  the  Andes  w^ere 
upraised  from  chaos.  However,  this  is  now  being  remedied  by  the 
construction  of  a  branch  railway  from  Oroya. 

The  altitude  of  the  latter  place,  where  I  arrived  in  the  late  after- 
noon, is  12,178  feet  above  sea-level,  and  the  railway  thence  rises  at  the 
summit  of  the  Andes  to  the  west  to  15,642  feet,  the  highest  in  the 
world,  and  doubtless  the  only  existing  instance  where  the  traveller  is 
carried  from  the  limit  of  the  perpetual  snow-cap  to  sea-level  in  a  few 
hours.  Near  Oroya  great  activity  is  being  displayed  upon  the  Cerro 
de  Pasco  mines,  which  are  said  to  be  the  largest  copper  deposits  in 
the  world. 

The  region  which  I  traversed  is  but  little  known  outside  the  country. 
It  is  embraced  between  the  parallels  of  11°  and  14°  S.  lat,  and  77°  10' 
to  74°  45'  meridians  west  of  Greenwich.  It  is  a  region  of  great  resources, 
and  will  undoubtedly  be  the  scene  of  an  early  development,  for  the 
dawn  of  an  era  of  progress  is  upon  the  old  empire  of  the  Incas,  awaken- 
ing it  from  its  years  of  stagnation,  and  giving  it  a  place  among  the 
progressive  nations  of  its  hemisphere. 


RECENT  CHANGES  IN  THE  COURSE  OF  THE  LOWER 

EUPHRATES. 

By  H.  W.  CADOUX. 

In  the  various  descriptions  which  have  been  written  during  the  last 
few  years  concerning  the  country  which  the  so-called  Baghdad  or 
Persian  Gulf  railway  is  to  pass  through,  there  has  been  a  somewhat 
marked  absence  of  information  about  the  country  south  of  Baghdad 
which  must  be  traversed  by  the  railway  to  its  ultimate  destination  on 
the  Persian  Gulf,  The  following  notes  of  a  journey  made  down  the 
lower  Euphrates  from  Baghdad  in  September,  1903,  may  therefore  not 
be  altogether  devoid  of  interest. 
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t  events  have  trftnspired  in  tliat  portion  of  Cbaldiea  between 
Mnssejib  and  Samawa  whiob,  besides  being  of  the  gravest  local 
importance,  are  of  general  interest,  throwing  aa  they  do  a  ooitain 
amonnt  of  light  on  the  way  in  whioh  large  traots  of  oonutry,  the  scene 
of  former  aotivi^  and  caltivatton,  come  to  he  abandoned,  and  are 
to-day  buried  many  feet  deep  in  the  sand  of  the  desert. 


Few  people  who  have  read  Mr.  Ellsworth  Huntington's  stirring 
deaoription  of  the  upper  Euphrates  in  its  headlong  course  through  the 
gorges  below  Karput,  or  who  have  watclied  the  powerful  sweep  of 
the  middle  Euphrates  through  the  basalt-capped  hills  that  hem  it  in 
mt  Halebohe,  would  recognize  in  the  dry  and  sandy  bed  that  now 
stretches  from  Musseyib  to  Samawa,  the  original  course  followed  by 
these  historio  waters  in  their  never-ending  journey  towards  the 
ae*. 

From  Baghdad  to  Musseyib  on  the  Eaphrates,  the  road,  which  goes 
almost  due  south,  crosses  a  flat  and  in  summer  very  dusty  plain, 
■cured  with  the  remains  of  many  ancient  irrigation  canals,  a  few 
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of  nhioh  are  Btill  utilized  during  flood-time.  It  is  otlierwise  devoid 
of  any  Bpeoial  featnro  ot  geographical  ioteroet. 

This  main  road  from  Baghdad  to  the  pilgrim.  ahrincB  west  of  the 
Knphratea  crosaes  the  river  by  the  bridge  of  boats  at  Mnsseyil), 
htindreds  of  pilgrims  paesing  over  the  river  daily  to  Rerbela  and 
Nejef.  The  river  flows  here  in  a  broad  placid  stream  175  yards  or 
so  in  width,  with  a  mnximnm  depth  of  14  foet  in  the  dry  season. 
Its  banks  are  from  8  to  14  feet  in  height,  composed  of  alluvial  sand 
of  varying  degrres  of  finenoBs  and  with  lillle  or  no  cohesion.  This 
lack  of  cohesion  has  donbtlcss  had  considerable  infliienoe  in  bringing 
about  changes  in  the  lower  parte  of  the  river's  course.  The  cnrreot 
during  the  dry  season  is  about  ir.OO  yards  jwr  hour,  nnd  this  increases 
to  quite  4  miles  per  hour  ilnring  floo<l-tinte,  when  the  river,  swollen 
by  the  melting  of  the  snows  in  the  highlands  of  Turkey,  rises  to 
10  foet  above  the  low-season  level. 

A  detailed  account  of  the  way  in  which  the  waters  of  the  Euphrates 
have  abandoned  their  original  Iwd  below  Mnsseytb  would  be  a  long 
ono,  involving  a  gco<l  deiil  of  local  history.  Briefly,  the  oansM 
contributing  to  this  unfortunate  o<;ourrenoo  may  be  divided  into 
those  of  a  natural  origin  and  those  <lirectly  attributable  to  the  band 
of  man. 

The  chief  natural  cause  has  been  the  grndual  heightening  of  the 
bed  and  banks  of  the  river  above  the  level  of  the  surrounding  connby 
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by  the  ailt  and  sand  brought  down,  eitpecially  in  flood-time.  From 
almost  time  immemorial  the  wat«ni  of  the  Euphrates  have  escaped 
dnriog  the  flood  season  to  the  lower  country  west  of  the  river,  forming 
large  marshes,  amongst  others  the  Bahr  Nejef.  According  to  the  un- 
varying aooonnt  of  nativeji  who  havu  vieitud  ike  B^br  Nejef  in  recent 
years,  a  great  part  of  it  has  dried  up,  and  palm  gitrdens  are  now  planted 
in  many  places  where  its  waters  held  sway.  No  doubt  this  is  due,  in 
a  measure,  to  better  drainage  by  the  Hiudiye  canal,  and  also  by  a 
diminntion  of  flood  water  from  the  Euphrates. 

This  formation  of  marshes  In  a  direction  roughly  parallel  to  the 
rivers  ^m  which  in  flood-time  tbey  derive  their  waters,  is  a  very 
noticeable  featnre  in  the  oonntry  traversed  by  the  lower  Tigris  and 
Eaphratea.  Their  ezisteuoe  would  seem  to  iudioate  that  tbe  rivers 
in  qnestion  have,  in  the  main,  kept  to  their  present  beds  for  a  time 
snfBoiently  long  to  allow  the  deposition  of  enough  silt  to  raise  them 
appre<nably  above  the  original  plain  through  whioh  they  flowed. 

The  firat  blew  dealt  at  the  lower  Euphrates  was  the  opening  of 
the  Hindiye  canal,  the  entrance  to  whioh  has  been  changed  a  good 
nutny  times,  but  always  kept  somewhere  near  Musseyib.  Probably 
in  its  origin  ooly  an  irrigation  canal,  it  had  attained  a  breadth  of 
85  yards  twenty  years  ago,  and  to-day  is  some  200  yards  broad  in  the 
same  place.     Its  course  being  fairly  straight  und  running  along  the 
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ground  west  of,  and  roughly  parallel  to,  the  Euphrates,  the  current  of 
water  is  sufficleat  to  not  only  keep  the  bed  clear  of  silt,  but  to  deepen 
it  in  plaoes  by  eoouring. 

In  order  to  save  the  ooontry  lying  along  the  lower  Euphrates 
between  Huseeyib  and  Saniawa  from  the  destmotion  which  threatened 
it,  the  Turkish  Government  had  a  barrage  built  acroaa  the  present 
mouth  of  the  Hindiye  canal  5^  miles  below  Muaaeyib.  Thie  raised 
the  level  of  water  in  the  Euphrates  bed  by  2  metree,  causing  a  third 
of  tho  total  stream  to  pa«s  slowly  along  the  original  bed,  the  remaining 
two-thirds  finding  their  way  down  the  Hindiye  oanal  and  eventually 
joining  the  Euphrates  near  the  town  of  Samawa. 

Amongst  the  causes  attributable  to  hnman  agency,  and  leading 
to  the  present  disastrous  condition  of  afiairs,  may  be  mentioned  the 
irrigation  methods  adopted  by  the  Arabs  dwelling  near  the  river  from 
Hilla  downwards.  Noted  for  their  lawless  character,  they  have 
eSeotually  resisted  all  attempts  on  the  part  of  the  Turkish  Govem- 
ment  to  regulate  the  use  of  the  river  for  agricultural  purposes.  By 
means  of  large  canals,  one  of  the  most  noted  being  the  Daggara  canal 
below  Hilla,  the  Arabs  have  for  many  years  past  led  away  a  very 
large  proportion  of  the  water  to  the  low  ground  east  of  the  Euphrates. 
Using  a  part  of  this  water  for  their  rice  and  grain-fields,  they,  with 
the  improvidence  which  characterizes  their  daily  life,  allow  a  vast 
amount  to  run  away  into  the  mardhes.     This  lessening  of  water  in 
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the  river  bas  bad  the  effect  of  iuoreasiag  the  deposition  of  silt  in  the 
river-bed.  The  Arabe  on  the  Euphratea  below  Divaniye,  unable  to 
irrigate  their  fields  with  this  diminished  stream  of  water,  resort,  daring 
the  months  of  June  and  July,  to  the  building  of  "  sukurs,"  or  dams, 
aorosB  the  bed  of  the  river.  The  ttukure,  which  are  compoeed  of 
baskets  filled  with  cluy,  faced  with  the  same  material,  and  protected 
in  parts  with  matting,  are  put  down  in  sets  of  three.  The  first  sukur 
has  a  gap  of  about  8  feet,  and  the  last  down-stream  three  outlets  of 
about  a  foot  eacb.  This  artificial  slowing  down  of  the  current  must 
tend  to  inorease  the  siltiog-up  of  the  bed  above  the  sukurs.  Another 
Caotor  not  without  importance    is    the  great  quantity  of  wind-bome 
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sand  deposited  iu  the  river  when  itii  trauHportiug  power  has  been 
redaoed  to  a  miuimuiu. 

The  final  einip  de  grace  was  dealt  by  the  breaking  of  the  barrage 
at  UaSBeyib  in  July,  1LI0:>,  the  immediate  reuult  of  which  was  to  leave 
the  lower  Euphrates  river-bed  dry  for  a  distance  of  neurty  150  miles, 
the  whole  volnnie  of  water  passing  down  the  Iliudiyo  caual.  Only 
during  the  few  weeks  of  high  flood  does  a  very  limited  amount  of 
-water  find  ite  way  down  to  Hilla  and  the  villages  below,  and  it  is 
doubtful  whether  any  would  lind  its  way  down  as  fur  as  Samawa. 

Suoh  is  the  brief  and  sad  history  of  a  tract  of  country  where  for 
oentnries  stately  palm  trees  waved  their  heads  over  the  fertile  waters 
flowing  at  their  feet,  and  where  sailing-craft  with  their  burdens  of 
grain  and  dates  moved  slowly  down,  prayiug  that  Allah  would  give 
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them  favourable  winds  to  carry  them  without  mishap  to  Basrah.  A 
few  more  years  under  the  conditions  now  obtaining,  and  the  great 
Ghaldaaan  plain  will  claim  its  victim.  Of  a  once  populous  and  onlti- 
vated  area  little  will  remain  but  a  barren  steppe,  dotted  with  heaps 
of  sand-covered  ruins,  where  the  desert  robber  will  prowl  by  day  and 
the  jackal  by  night.  Such  is  one  phase  of  the  river's  influence  in  the 
history  of  man. 

Our  route  from  the  Musseyib  barrage  to  Hilla,  where  we  arrived 
September  14,  was  via  Mahnawie  and  mainly  along  the  dry  bed  of 
the  Euphrates.  At  Anana,  not  far  from  Babylon,  a  large  number 
of  Arabs  under  Turkish  control  were  digging  a  channel  about  20  inches 
deep  in  the  river-bed,  with  a  view  to  expediting  the  arrival  of  the 
water  at  Hilla  as  soon  as  the  barrage  was  repaired.*  The  members 
of  the  German  expedition  carrying  on  excavations  at  Babylon  were 
taking  their  drinking-water  from  holes  dug  near  the  river  by  their 
headquarters  at  Kweyrich. 

Hilla  presented  a  dismal  appearance,  its  bridge  of  boats  lying 
on  the  dry  river-bed.  Numerous  holes  were  being  dug  in  the  deepest 
part  of  the  bed  for  supplying  the  inhabitants  and  soldiers  with 
drinking-water,  which  was  found  at  an  average  depth  of  3  feet. 

Leaving  Hilla,  we  travelled  some  15  miles  along  the  river-bed, 
passing  by  a  number  of  palm  groves  and  many  villages,  amongst 
others  Dubla,  Jerboa,  and  Heygan  Saghir.  From  this  point  the  palms 
ceased,  and  the  banks  generally  assumed  a  less  cultivated  and  proe- 
jierous  appearance  for  the  next  10  miles,  being  latterly  dotted  with 
a  large  number  of  fortified  hamlets  standing  200  to  300  yards  apart. 
In  many  places  large  pools  of  water  left  in  the  depressions  of  the  bed 
were  slowly  drying  up  under  the  intense  heat  of  the  sun.  Some 
contained  fish,  which  were  often  lying  dead  in  an  advanced  state  of 
decomposition  on  the  edges  of  the  shallower  pools.  At  one  large  pool 
we  came  on  a  score  or  more  of  naked  Arabs  with  conical  fishing- 
baskets,  busily  engaged,  with  much  shouting  and  laughter,  in  trying 
to  catch  the  fish  which  dashed  about  in  the  muddy  water  in  their 
efforts  to  escape.  All  along  the  way  the  universal  cry  that  greeted 
us  was'*Ish  wakt  yeji  mai?"  ("When  is  the  water  coming ?"),  and 
the  women  would  often  come  down  the  banks  and  run  after  us  with 
ever  the  same  question  on  their  lips. 

For  the  next  5  miles  the  river-banks,  as  well  as  the  desert  beyond, 
presented  a  more  desolate  appearance,  many  of  the  hamlets  were 
deserted,  and  the  fighting  towers  were  beginning  to  show  signs  of 
decay.      We   were   told   that    these   mud   towers   with   loopholes   for 

*  It  is  hardly  necessary  to  add  that  th^r  ezpcctatious  regarding  the  repairing  of 
the  barnigo  were  not  fulfilled. 
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fighting  had  been  brought  into  use  on  this  part  of  the  river  only  dnring 
the  last  few  years.  The  fortified  hamletB  of  this  and  the  preceding 
eeotion  were  mainly  inhabited  by  Daggara  and  Wisama  Arabs,  both 
of  whom  bear  an  QDenviable  reputation,  the  stopping  and  blackmailing 
of  loaded  oraft  having  been  one  of  their  favonrite  occupations  before 
navigation  on  the  river  ceased. 

At  a  distance  of  about  30  miles  by  river  from  Hilla,  we  left  the 
bed  and  rode  southward  across  the  desert  to  a  hamlet  belonging  to  the 
village  of  Jodare,  and  bordering  on  the  river-banks.  We  were  con- 
siderably impeded  in  our  progress  by  a  severe  dust-storm,  blowing 
from  the  south,  and  with  some  difficulty  found,  amid  the  many  deserted 


hamlets,  one  which  was  surrounded  by  a  hedge,  and  bore  signs  of  being 
inhabited.  The  Arabs  occupying  it  showed  considerable  reluctance  in 
responding  to  our  cat],  but  we  were  glad  enough  to  eventually  find 
shelter  from  the  blinding  dust-storm  inside  the  square- loopboled  tower, 
where  they  shut  themselves  up  at  night  or  in  time  of  danger.  The 
state  of  the  country  may  be  well  jad);ed  from  the  fact  that  an  Arab 
&om  another  small  village,  whose  services  we  had  temporarily  etdisted 
as  gaide,  insisted  on  getting  welt  away  into  the  desert  before  we  called 
<rat  the  ooonpants  of  the  hamlet  where  we  intended  passing  the  night. 

The  following  day,  September  17,  we  journeyed  on  to  Divaniye, 
keeping  mostly  to  the  desert  road,  whiob  taucbes  the  river  at  points. 

No.  III. — 8*prBMBBR,  1906.  u 
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The  nearer  we  approached  Divaniye  the  more  barren  became  the 
plain.  The  hamlets  bordering  the  river  were  here  and  there  occupied, 
but  most  of  them  seemed  entirely  deserted,  and  we  were  glad  at  last 
to  catch  sight  of  the  palm  groves  of  Divaniye  through  the  dusty 
atmosphere. 

The  river-bed  in  this  part  has  an  average  breadth  of  90  to  95  yards, 
with  banks  between  13  to  16  feet  high.  The  deepest  part  of  the  bed 
is  almost  invariably  within  10  feet  of  the  steep  bank  on  the  outside 
curves.  Much  tamarisk  was  growing  on  the  inside  curves.  Divaniye 
looked  even  more  forlorn  than  Hilla,  and  the  bridge  of  boats,  which 
in  ordinary  times  gave  it  an  appearance  of  importance,  was  lying 
ignominiously  on  the  sand  of  the  river-bed.  From  Divaniye  to  Samawa 
we  followed  the  desert  road  for  about  20  miles,  to  a  small  village  on  the 
river-bank,  taking  its  name  from  the  shrine  of  Imam  Hamza,  which 
stands  in  the  desert  about  a  mile  to  the  west  of  the  river.  The  country  , 
traversed  between  Divaniye  and  Imam  Hamza  was  barren  and  sandy, 
the  only  vegetation  visible  being  camel  thorn,  and  a  small  desert  plant 
with  fleshy  stems  and  leaves  called  by  the  Arabs  '*  arid,"  and  eaten  by 
camels  when  nothing  else  is  available.  The  hamlets  along  the  river^s 
edge,  where  we  touched  it,  were  nearly  all  abandoned,  the  inhabitants 
in  most  cases  having  trekked  westwards  towards  the  Hindiye,  in  order 
to  find  water  for  their  cattle. 

The  desert  just  north  of  Imam  Hamza  was  the  nearest  approach  to 
the  conventional  desert  that  we  had  seen  anywhere.  Its  surface, 
furrowed  by  the  strong  southerly  wind  that  had  been  blowing  for  some 
time,  was  covered  with  miniature  sand-dunes,  and  depicted  a  desolation 
that  could  almost  be  felt.  Near  the  village  of  Imam  Hamza  the  depost 
tion  of  wind-borne  sand  in  the  river-bed  was  very  marked,  heaps  of  it 
between  18  to  30  inches  in  depth  lying  against  the  banks.  It  seemed, 
indeed,  as  if  nature  had  turned  her  back  on  this  unhappy  river. 

Below  Imam  Hamza  the  river-bed  narrows  down  in  some  places  to 
40  to  50  yards,  with  banks  over  18  feet  in  height.  A  further  14  miles 
by  road,  skirting  the  fiver,  brought  us  to  the  small  village  of  Abu 
Jowarir,  where  we  passed  a  miserable  night  on  the  top  of  a  mud  parapet, 
tormented  by  sandflies,  which  were  more  vigorous  and  aggressive  here 
than  in  any  place  we  had  yet  seen.  The  desert  south  of  Abu  Jowarir 
towards  Samawa  loses  its  desolate  appearance,  and  around  the  fortified 
village  of  Sheikh  Tweyni  we  rode  through  some  pieces  of  excellent 
pasturage.  The  ground  was  netted  with  both  new  and  old  irrigaticm 
canals.  Below  the  village  of  Sheikh  Tweyni  we  saw  dari  growing, 
the  first  we  had  seen  since  leaving  Musseyib,  and  the  broad  expanse 
covered  with  its  green  leaves  was  a  pleasant  contrast  to  the  barren 
country  we  had  traversed  on  the  previous  day. 

Samawa  has  the  appearance  of  a  prosperous  Arab  town.  It  has 
a  large  bazaar,  and  is  visited  by  many  Arabs  from  Nejd.    Accoxdiog 
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to  the  mape,  Samawa  atanda  on  the  Shatt-i-Ateshan,  or  lower  end  of 
the  Hindiye  oanftl,  some  5  or  fi  miles  liefore  its  junotion  with  the 
Kaphratee.  To-day,  however,  the  whole  of  the  Enphrates  water,  in- 
olnding  that  which  was  until  this  year  carried  down  in  the  original  bed 
of  the  Enpfarates,  passes  Samawa,  the  junotion  of  the  lower  end  of 
the  Hindiye  with  the  Enpbrates  being  above  Samawa.  We  were 
unable  to  visit  the  aotaal  junction,  but  oarefDl  inquiry  of  a  number  of 
men  who  frequented  the  river  revealed  the  fact  that  boats  formerly 
ascending  the  river  for  Divaniyo  and  Hilla  passed  np  the  Hindiye 
above  Samawa,  and  entered  thn  old  Euphrates  bed  some  two  hours' 
joumey  (5  or  G  miles)  above  the  last-named  town.     This   passage  from 


the  Enphratea  to  the  Hindiye  canal  above  Samawa  would  seem  to 
bav©  bwn  formed  since  Colonel  Thesney's  expedition,  although  it  may 
have  existed  then  in  the  sbapo  of  an  irrigation  canal. 

Our  voyage  from  Samawa  to  Nasriye  by  boat  was  a  pleasant  relief 
after  the  dust  and  extreme  heat  of  the  journey  from  Muaaeyib.  Below 
Samawa,  the  Euphrates  flows  in  a  broad  turbid  stream  with  a  breadth 
Tarying  from  00  to  120  yards,  between  banks  of  alluvium  7  to  14  feet 
in  height.  Ix>wer  down  towanls  Niisriye  it  broadens  oonsiderably, 
beiDg  about  300  yards  aoross  in  front  of  that  town.  On  our  way  down 
we  passed  ezt«nsive  fields  of  dari  near  the  river.  Beyond  them  the 
donrt  and  itw  BSTvh  vegetation  held  unbroken  sway.     Large  herds  of 
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camels  would  come  down  occasionally  to  the  river  to  drink,  sometimes 
as  many  as  a  hnndred  animals  at  a  time,  the  property  of  the  powerful 
tribe  of  Montefig  Arabs,  who  occupy  the  country  south  of  the  Euphrates 
here,  but  also  pasture  their  flocks  across  the  river. 

Nasriye  is  destined  to  become  an  important  town  if  the  Baghdad 
railway  extension  to  the  Persian  gulf  is  ever  constructed  along  the 
course  originally  planned,  i.e.  crossing  the  river  at  Musseyib,  passing 
Kerbela  and  Nejef,  along  the  right  bank  of  the  Hindiye  to  Samawa, 
and  the  right  bank  of  the  Euphrates  to  Korna.  Its  position  at  the 
lower  end  of  the  Shatt-el-Gharraf  makes  it  the  natural  centre  for  com- 
munication with  the  country  lying  between  the  Tigris  and  Euphrates, 
and  it  is,  in  addition,  in  the  middle  of  a  rich  grain-producing 
country. 

The  Shatt-el-Gharraf  (formerly  marked  on  the  maps  as  Shatt-el- 
Hai  and  Shatt-el-Amara,  both  names  being  now  unknown  locally,  and 
never  used)  seems  to  have  l)een  originally  a  huge  irrigation  canal, 
which  the  spring  floods  from  the  Tigris  have  eroded,  till  in  places  along 
its  course  it  averages  over  75  yards  in  breadth,  with  banks  of  alluvial 
sand  up  to  18  feet  in  height.  Commencing  from  the  Tigris  river 
opposite  Kut,  it  runs  southwards,  passing  the  towns  of  Hai,  Jelaat- 
sikker  (corruption  of  Kalaat-es-sikker),  and  Shatra,  dividing  before 
it  reaches  the  Euphrates  into  several  channels,  the  principal  one  being 
near  Nasriye.  It  is  navigable  along  its  whole  length  when  the  Tigris 
is  in  flood,  and  native  craft  pass  up  and  down  for  a  space  of  about  four 
months  during  the  year. 

On  our  return  journey  from  Nasriye,  we  rode  along  the  Shatt-el- 
Gharraf  to  Kut,  and  thence  along  the  Tigris  to  Baghdad.  The 
country  between  Nasriye  and  Hai  seems  fairly  prosperous,  and  there 
are  many  patches  of  cultivated  ground  along  the  edges  of  the  Shatt  el 
Gharraf.  We  saw  here  for  the  first  time  the  use  of  long  poles  with  a 
weight  attached  to  one  end,  and  supported  on  a  pivot,  used  as  in  Egypt 
for  drawing  up  water  from  the  river  by  means  of  the  bucket  attached. 
The  method  used  all  along  the  Euphrates  south  of  Musseyib  is  the 
"chenid,"  or  "kyart."  This  consists  of  a  capacious  leather  bucket 
suspended  over  a  bricked-in  well,  l>uilt  in  the  river-bank,  and  having 
an  inlet  towards  the  river.  The  bucket  is  lowered  into  the  well,  and 
irawn  out  by  a  couple  of  oxen,  to  whose  yoke  the  rope  is  attached,  and 
who  walk  down  an  inclined  plane  dug  in  the  ground  so  as  to  increase 
their  pulling  power. 

From  Kut  to  Baghdad  the  country  away  from  the  banks  of  the 
river  Tigris  is  desert,  dotted  here  and  there  with  tepes  and  mounds, 
and  furrowed  with  the  remains  of  irrigation  canals.  There  is  the 
usual  sparse  vegetation,  mainly  camel  thorn,  and  a  species  of  dwarf 
mimosa,  called  "shokk;"  but  there  is  little  that  is  beautiful  in  the 
desert  in  summer,  except  when  the  dull  red  glow  which  heralds  the 
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approach  of  sunrise  grows  brighter,  and,  touching  everything  with 
shafts  of  pink  and  golden  light,  makes  for  a  few  brief  minutes  a 
glorious  picture  out  of  the  sand  and  earth  of  the  wilderness. 


GEOGRAPHICAL  WORK  OF  THE  GEOLOGICAL  SURVEY  OF 

CANADA,    1900-1905. 

By  A.  P.  IjOW,  Director  of  the  Geological  Survey  of  Canada. 

SuouT  bummaries  of  the  geographical  work  of  the  Geological  Survey 
of  Canada  were  published  annually  in  the  Geographical  Journal  until 
the  time  of  the  death  of  Dr,  G.  M.  Dawson,  the  late  Director  of  the 
Survey.  The  present  article  is  intended  as  a  coiitiiiuation  of  thode 
summaries,  and  gives  concisely  the  geographical  work  accomplished  by 
the  staflf  of  the  Geological  Survey  of  Canada  during  the  years  of  the 
present  century. 

The  work  of  the  survey  uuty  be  divided  into  exploratory  surveys 
of  the  more  inaccessible  northern  portions  of  Canada,  and  the  more 
detailed  work  necessary  for  the  production  of  regional  sheet  maps. 
These  latter  are  produced  either  in  the  Hat  in  the  eastern  provinces, 
or  with  contours  in  the  mountainous  portions  of  the  wobt.  The  surveys 
for  the  production  of  sheet  maps  are  confined  to  the  more  accessible 
portions  of  the  Dominion,  in  or  close  to  civilization  where  exploratory 
work  has  already  been  doue ;  in  consequence,  no  attention  is  here 
^ven  to  the  geographical  results  of  this  part  of  the  work  beyond  an 
enumeration  of  the  number  of  sheet  maps  published  during  the  time 
under  consideration.  The  account  of  the  exploratory  surveys,  for 
oonvenience,  is  given  in  order  from  west  to  east,  starting  with  Yukon 
territory  and.  extending  to  Hudson  bay  and  the  Arctic  islands  of  the 

east. 

Exploratory  surveys  of  the  Yukon  river  and  of  several  of  its  largo 

tributaries  were  made  by  Dawson,  McConnell,  and  MoEvoy  in  the  later 
jears  of  the  last  century,  and  in  continuation  of  these  McConnell,  in 
1900,  examined  the  Stewart  river,  u  large  eastern  branch,  from  its 
mouth  to  Fraser  falls,  200  miles  up-stream.  The  survey  of  the  upper 
water  of  this  river  was  completed  by  Keele  in  1905,  and  a  survey  from 
its  headwaters  across  to  and  down  the  Peele  river,  a  large  western 
tributary  of  the  Mackenzie  river,  was  made  the  same  year  by  Camsell. 
A  number  of  the  smaller  tributaries  of  the  Yukon  have  also  been 
explored,  and  similar  work  has  been  carried  on  near  the  Alaskan 
boundary  to  the  westward  of  the  Y'^ukon.  As  a  result  of  these 
explorations,  a  fair  idea  of  the  geography  and  geology  of  Yukon  territory 
has  been  obtained  as  far  north  as  the  Porcupino  branch,  which  heads 
within  a  few  miles  of  the  lower  part  of  the  JVIackenzie  river,  and  there 
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remains  only  a  comparatively  small  area  between  the  mouth  of  the 
Mackenzie  and  northern  Alaska  at  present  unexplored. 

The  geographical  work  in  British  Columbia  has  been  of  a  more 
detailed  character,  and  has  resulted  in  the  production  of  several  topo- 
graphical sheets  in  the  more  important  mining  districts  of  that  province. 
These  surveys  have  been  under  the  charge  of  Brock,  Boyd,  Leach, 
McEvoy,  and  Gwillam,  and  the  sheet  maps  cover  portions  of  Atlin 
district  in  the  northern  part  of  the  province,  with  West  Kootenay, 
Boundary  Creek,  Greenwood,  Lardean,  and  Bossland  districts  to  the 
south  of  the  main  line  of  the  Canadian  Pacific  railway:  also  the  im- 
portant Crow's  Nest  coalfields  and  other  coal  areas  of  the  province. 
Examinations  have  also  been  made  of  restricted  areas  of  portions  of 
Vancouver  and  Queen  Charlotte  islands. 

The  exploratory  trip  of  J.  M.  Bell  and  Camsell  to  the  eastward  of 
Great  Bear  lake  has  been  the  only  one  undertaken  in  Mackenzie  dis- 
trict during  the  period  under  review.  This  exploration  has  been  the 
subject  of  a  paper  already  published  in  the  Geoijraphtcal  Journal, 

In  the  northern  parts  of  Alberta  and  Saskatchewan,  exploratory 
work  was  carried  on  by  Camsell  and  J.  M.  Macoun,  the  former,  in 
1902,  exploring  the  country  west  of  Fort  Smith  on  the  Slave  river,  and 
extending  northward  from  the  Athabaska  river  to  Great  Slave  lake ; 
the  latter,  in  1903,  examined  the  plateau  country  bordering  the  Peace 
river  east  of  the  Bocky  mountains. 

The  exploratory  surveys  of  Mclnnes,  Dowling,  O'Sullivan,  and 
A.  W.  G.  Wilson  in  Keewatin  district  have  afforded  much  information 
concerning  the  country  lying  to  the  west  of  James  bay,  and  includes 
the  survey  of  the  west  shore  of  Hudson  bay  from  Moose  river  to  Cape 
Henrietta  Maria,  and  from  the  mouth  of  the  Winisk  river  to  York 
Factory.  These  explorations  also  cover  the  country  drained  by  the 
Severn,  Winisk,  Trout,  Ekwan,  Attawapiskat  and  Albany  rivers,  all 
draining  into  Hudson  bay. 

In  northern  Ontario  and  the  western  part  of  northern  Quebec,  the 
work  of  W.  J.  Wilson,  0*Sullivan,  Mclnnes,  Parks,  and  Low  has  oom- 
pleted  the  surveys  of  many  of  the  branches  of  the  Albany,  Moose,  and 
Nottaway  rivers,  which  empty  into  the  southern  part  of  Jamefis  bay. 

The  Neptune  expedition  to  Hudson  bay  and  the  Arctic  islands, 
although  primarily  intended  for  political  purposes,  accomplished  con- 
siderable geographical  work.  This  included  astronomically  checked 
track  surveys  of  the  northwest  coast  of  Hudson  bay,  from  the  month 
of  Chesterfield  inlet  to  the  head  of  Wager  inlet ;  the  western  coast  of 
the  southern  half  of  Southampton  island  and  the  east  shore  of  Ungava 
bay,  from  Cape  Chidley  to  within  a  few  miles  of  the  mouth  of  George 
river.  These  surveys  were  made  either  with  the  ship's  boats  or  with 
dog-sleds.  Surveys  were  made  from  the  ship  of  Fisher  strait, 
between  Southampton  and  Coats  islands,  the  east  side  of  Southampton 
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island  as  far  north  as  Seahorse  point,  the  south  coast  of  Hudson  strait 
between  Cape  Wolstenholme  and  Douglas  harbour,  thus  closing  the 
gap  in  previous  surveys.  Along  the  north  side  of  Salisbury  island 
soundings  of  over  230  fathoms  were  made,  showing  the  deepest  water 
in  Hudson  strait.  Tom  island,  in  the  north-west  part  of  Hudson  bay, 
and  Griper  shoal  in  Hudson  strait,  were  found  to  be  non-existent.  To 
the  north  survejs  were  made  in  Cumberland  gulf,  Baffin  bay,  and 
Lancaster  sound  whenever  the  coast  was  seen,  and  these  resulted  in 
a  number  of  corrections  to  the  charts.  Considerable  attention  was 
paid  to  the  movement  of  ice  and  to  the  currents,  which  will  be  of 
value  to  the  future  navigation  of  Hudson  bay. 

The  above  briefly  covers  the  purely  exploratory  work  of  the  Geo- 
logical Survey,  but  its  geographical  work  includes  the  systematic 
mapping  of  the  more  accessible  portions  of  Canada,  and,  as  will  be 
seen  from  the  accompanying  list,  this  work  has  been  carried  on  con- 
tinuously in  the  older  provinces,  resulting  in  the  preparation  and 
publication  of  sheet  maps  on  scales  from  a  mile  to  an  inch  upwards,  of 
portions  of  Nova  Scotia,  New  Brunswick,  Quebec,  Ontario,  and  British 
Columbia. 
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The  present  rapid  increase  in  the  mining  development  of  Canada 
is  putting  a  heavy  strain  upon  the  staff  of  the  Geological  Survey,  and, 
in  consequence,  few  of  its  members  can  be  allotted  to  exploratory  work 
in  fields  distant  from  civilization;  so  that,  for  the  present  season,  no 
purely  exploratory  work  is  being  undertaken,  nor  can  it  be  until  there 
is  an  increase  in  the  present  staff. 
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THE  RESULTS  OF  THE  FOUREAU-LAHY  MISSION.* 

Physical  Featubes. 

The  second  and  third  parts  of  this  work  have  now  been  completed  (the  6r»t  part 
having  appeared  in  1902),  and  form  two  Urge  and  beautifully  illustrated  volumes, 
full  of  the  most  valuable  data  for  the  geographer.  M.  Foureau  confines  himself  to 
giving  a  very  exact  account  of  the  observations — geographical,  geological,  and 
biological — made  by  the  members  of  the  mission,  and  does  not  attempt  to  formulate 
any  generalizations  grounded  thereon.  Nor  does  he  draw  any  definite  conclusions, 
which  he  feels  would  still  be  premature  without  further  investigation,  on  any  of 
the  geographical  problems  of  the  Sahara ;  at  the  same  time  his  observations  will  go 
far  towards  enabling  others  to  arrive  at  some  solution  of  these  problems. 

Setting  out  from  Wargla,  the  mission  had  to  cross  first  the  great  *'  dune  "  area 
of  the  *'  Grand  Erg,"  the  mass  of  which  is  exceedingly  difficult  to  traverse  owing 
to  its  compact  form  and  the  absence  of  any  passes  cutting  right  through  its  four 
main  parallel  ridges  (the  highest  points  reach  1000  feet  and  more).  Especially 
striking  in  this  region  of  a  purely  wind-formed  relief,  though  M.  Foureau  feels  it 
must  impress  the  traveller  in  any  part  of  the  Sahara,  is  the  evidence  of  the  im- 
mense power  of  air-currents  both  as  erosive  agents  and  agents  of  construction ;  he 
therelore  devotes  some  space  to  a  consideration  of  the  formation  and  character  of 
the  dunes.  He  finds  that  they  are  not  moving,  having  been  built  up  over  a  rocky 
base  which  holds  them  fast,  but  they  are  continuously  growing  and  covering  a 
larger  area.  That  the  growth  is  slow  is  due  to  constant  changes  in  the  direction  of 
the  wind,  by  which  the  amount  of  deposition  is  limited.  Under  these  changing 
currents,  also,  the  superficial  forms  of  the  sandhills  are  continually  altering,  the 
crest-line  taking  difibrent  shapes,  though  its  general  direction  is  constant.  JSew 
duces  are  in  process  of  formation,  and  small  hills  may  be  seen  cutting  right  across 
an  ancient  track  which  can  be  clearly  traced  on  cither  side  of  them.  The  sand 
has  a  large  admixture  of  quartz  with  a  calcareous  cement ;  these  are  the  chief 
destructive  elements  in  the  wind-carried  material,  and,  as  they  are  not  lifted  much 
abiive  the  ground,  the  greatest  amount  of"  grinding"  work  is  done  near  the  base 
of  the  heights,  pro  lucing  the  frequent  s'eep  slopes.  Beyond  the  southern  foot  of 
the  dune  ngiun  tht^  rockv  plateau  of  the  Hdmmada  of  Tinghert  rises  in  a  gentle 
slope,  dropping  about  250  feet  in  a  steep  escarpment  to  the  t^outh-west,  below  which 
lies  the  Wad  Ohanet  (or  Jua),  joining  the  great  Wad  Igharghar  to  the  westward — 
the  one  easy  route  across  the  Tinghert  plateau.  This  plateau  is  oriented  south- 
west and  north-east,  as  is  the  Grand  Erg  and  the  other  main  feature-lines  of  the 
Sahara,  and  is  mainly  composed  of  rocks  of  the  Upper  Cretaceous  series,  the  escarp- 
ment being  dolomite.  A  smaller  region  of  sandhills  (Erg  d^Issawan)  separates 
this  from  the  next  plateau  of  Tassili.  These  dunes  rest,  in  the  northern  part,  on  a 
platform  of  calcareous  sandstone,  very  friable,  and  in  the  south  on  a  ferruginous 
sandstone  of  Devonian  age,  while  in  the  central  area  a  belt  of  Carboniferoua 
rocks,  about  625  miles  long,  extends  in  a  north-west  to  south-easterly  direction, 
outcropping  at  various  points  along  this  line.  The  massif  of  Tassili  stretches 
from  Amgid  on  the  banks  of  Igharghar  as  far  as  Ghat,  and  has  an  orientation 
approaching  north  and  south,  with  two  successive  lines  of  escarpment  to  the  east. 
It  is  crossed  only  by  a  few  goat-tracks,  and  is  far  from  being  easy  to  traverse. 


♦  Foureau,  F. , « Documents  scientifiques  de  la  Mission  Saharionne '  (Publication  de  la 
Socie't^  do  Geographic).    3  volume$  and  1  book  of  maps.    Paris :  Masson  &  Cie.     1905. 
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The  DeTonian  sandstone  of  which  it  U  composed  has  been  carved  into  rugged  and 
fantastic  shapes ;  a  mass  of  turretted  heights  aod  sharp  peaks  reachiog  4800  feet, 
and  forming  an  impressive  8i)eotacle.  South  of  Tassili  the  igneous  region  of  the 
Central  Sahara  begins  in  the  lava  and  basaltic  plateaux  of  Adrar  and  Anahef,  the 
former  with  hills  of  sandstone  and  diabase,  and  the  latter  strewn  with  debris  and 
mamelons  of  granite,  quartz,  mica-schist,  and  gneiss. 

M.  Foureau*s  investigations  have  shown  him  that  the  divide  between  the 
Atlantic  and  Mediterranean  drainage  is  along  this  plateau  of  Adrar,  considerably 
further  south  than  has  hitherto  been  supposed,  and  thus  the  Wad  Afara  and  other 
valleys  south  of  the  Tassili  escarpment  drain  to  the  north  instead  of  to  the 
south.  From  Anahef  southwards  to  the  mountaiDS  of  Air  stretches  the  great 
desolate  plain  of  Tiniri,  almost  entirely  covered  with  blocks  of  granite,  crossed  by 
some  low  rounded  granite  hills,  and  destitute  of  all  vegetation.  Air  is  a  some- 
what confused  mass  of  chains,  with  a  varying  orientation,  largely  composed  of 
granite  and  gneiss,  the  average  height  of  the  plateau  being  about  2000  feet,  the 
crests  of  the  main  ranges  1500  feet  above  that  level,  and  the  chief  peaks  as  much 
as  5800  feet,  their  sharp  outlines  showing  evidence  of  great  erosion. 

The  question  of  the  drainage  of  Air  is  not  yet  completely  worked  out.  Are  its 
wad  is  all  affluents  of  Tafas^asset,  the  great  artery  of  the  Atlantic  system?  M. 
Foureau  does  not  think  this  likely,  but  reserves  opioion  till  further  investigation 
has  been  made.  It  is  always  extremely  difficult  to  trace  out  the  courses  of  the 
rivers  after  they  leave  the  mountains  and  open  out  on  the  plains,  and  this  is 
especially  so  in  Air,  and  the  present  mission  did  not  pursue  these  thalwegs  far 
enough  to  decide  their  ultimate  destination.  With  regard  to  the  upper  course  of 
the  great  Wadi  Tafassasset,  M.  Foureau  confirms,  with  a  few  minor  exceptions,  the 
opinion  of  Duveyrier — the  first  to  map  this  region  in  any  detail — as  to  the  position 
of  the  three  large  branches  which  join  at  Assiu,  taking  thence  a  direction  south- 
south-west.  Having  collected  the  drainage  of  the  southern  Sahara,  it  is  presum- 
able that  this  river,  under  the  name  of  Tamanghasset,  passes  west,  north  of  Sokoto 
to  the  Niger.  But,  again,  this  interesting  and  important  problem  remains  to  be 
■olved.  After  the  floods  caused  by  the  infrequent  storms  of  the  Sahara,  which 
occur  every  four  or  six  years,  pools  of  water  are  left  standing  for  longer  or  shorter 
periods,  according  to  the  nature  of  the  soil  in  the  beds.  The  people  of  the  country 
report  that  the  water  remains  sometimes  for  over  a  year,  and  that  the  supply 
underground  in  these  depressions  is  practically  perennial,  existing  for  three  years 
after  a  flood.     But,  as  M.  Foureau  says,  these  people  are  "  les  rois  de  Temphase  " ! 

The  plateaux  of  Tagama  and  Damergu,  which  terminate  the  plain  of  Agades 
south  of  Air,  are  flat  uninteresting  levels  of  sandstone  with  clay  belts,  the  clay 
being  covered  in  parts  of  Damergu  with  laterite.  Such  relief  as  does  exist  consists 
of  low  lines  of  hills  of  granite  and  quartzite,  as  those  which  surround  the  town  of 
Zinder.  There  is  little  more  diversity  in  the  country  passing  from  here  to  Chad, 
the  only  rock  exposed  amongst  the  sand  being  laterite.  Noaring  the  lake,  the 
monotony  is  broken  by  the  two  or  three  lines  of  woody  hills  which  surround  its 
margin  beyond  the  reed  belt,  and  mark  the  outside  limit  of  high  water-level.  M. 
Foureau  does  not  consider  that  the  fluctuations  in  the  level  of  the  lake  are  very 
great,  and  estimates  the  extreme  difi'erence  as  4  feet,  while  in  many  years  Chad 
does  not  reach  its  highest  flood-level,  and  he  has  no  doubt  that,  like  the  other 
great  lakes  of  the  world,  it  is  passing  through  a  period  of  retrogression  owing  to  a 
diminution  in  the  general  volume  of  rainfall,  lie  finds  no  evidence  to  support  the 
theory  advanced  by  Nachtigal  that  Chad  is  shifting  towards  the  north  and  west ; 
in  fact,  M.  Foureau  travelled  round  the  lake  with  the  map  made  by  Barth  fifty 
years  ago  in  his  hand,  and  found  every  curve  aud  bend  of  the  shore-line  exactly  as 
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then  deliueated.  Further,  the  little  fishing  villages  on  the  western  bank  are  the 
same  distance  from  the  water  as  indicated  by  the  latter  traveller,  and  have  occupied 
the  same  position  from  the  times  of  the  earliest  European  explorers.  The  eastern 
shores  of  Lake  Chad  are,  as  M.  Foureau  observed,  higher  than  those  on  the  west 
by  40  feet  or  so,  indicating  that  the  general  slope  of  the  plateau  is  from  east  to 
west,  and  if,  as  he  is  fully  convinced,  this  has  always  been  so,  the  stream  of  the 
now  dry  Bahr-el-Gbazal  must  have  drained  into,  not  out  of,  the  lake.  On  this 
disputed  questioo,  therefore,  M.  Foureau  again  joins  issue  with  Nachtigal,  who 
held,  on  the  contraryi  that  the  original  drainage  of  the  country  was  northwards, 
but  a  rapid  rising  of  the  land  in  its  northern  part  had  changed  the  direction — ^a 
contention  rather  subversive  of  his  other  theory  of  the  advance  of  Chad  to  the 
north ! 

The  course  of  the  upper  Shari  is  not  yet  fully  established.  M.  Foureaa^s 
observations  lead  him  to  agree  with  those  who  consider  the  Bahr  Sara  the  true 
headwaters  of  that  river,  and  not  the  Gribingi  or  Bamingi,  for,  though  the  latter 
flow  in  the  same  direction  as  the  Shari  after  the  confluence,  the  former  is  about 
60  miles  longer,  and,  coming  from  a  region  of  heavier  rainfall  than,  for  example, 
the  steppes,  which  the  Bamingi  traverses,  brings  down  a  greater  volume  of  water. 
The  banks  of  the  Shari  and  Gribingi  are  sandy,  with  hard  clay  or  laterite  inter- 
bedded,  usually  horizontal,  but  sometimes  tilted  till  the  latter  rock  is  exposed  at 
the  surface,  a  fact  that  may  be  noticed  at  once  by  the  absence  of  vegetation  due 
to  the  lack  of  soil.  The  clays  are  formed  by  the  decomposition  of  the  underlying 
granite,  and  a  series  of  low  granite  hills  approach  the  river-banks,  while  the  same 
rock  causes  frequent  rapids  in  the  stream. 

It  will  be  seen  that  sedimentary  rocks  play  but  a  small  part  in  that  region  of 
the  Sahara  traversed  by  the  Foureau-Lamy  mission.  They  are  almost  confined 
to  siliceous  sandstones  of  two  types.  One  of  Devonian  age,  found  in  the  north  in 
Tassili,  with  a  great  quantity  of  quartz  and  very  metalliferous,  and  the  other  of 
uncertain  age  and  more  homogeneous  in  composition,  found  in  Tagama  and 
Damergu.  Crystalline  rocks  cover  the  greater  part  of  the  country  from  Tassili  to 
Chad,  and  these  belong  to  many  types,  from  the  most  acid  (mica- schists,  etc.)  to 
the  basic  (gneiss,  hornblende,  etc.). 

Vegetation  and  Cultivation. 

We  find  in  these  "  documents "  some  interesting  facts  about  the  distribution 
of  vegetation  in  the  Sahara.  In  the  sandy  desert  the  amount  of  plant-life  is 
greatest  on  the  slopes  of  the  dunes  exposed  to  the  east,  while  the  density  of 
vegetation  is  in  inverse  ratio  to  the  number  of  valleys  and  depressions.  Unbroken 
compact  dunes  are  well  clothed  with  scrub  on  their  lower  slopes ;  but  among  the 
more  broken  sandhills,  where  the  depressions  serve  to  drain  ofif  the  moisture,  the 
vegetation  is  only  in  patches.  It  is  interesting  to  note  that,  though  as  a  rule 
the  higher  parts  of  the  dunes  are  bare,  there  is  a  small  region  in  the  north  of 
Erg  Issawan  where  they  are  covered  with  vegetation  to  their  summits.  On  the 
rocky  plateau  the  scanty  growth  is  confined  to  the  river-courses,  and  it  is  not 
till  the  plain  of  Agades,  south  of  Air,  is  reached  that  trees  begin  to  be  generally 
distributed  over  the  country.  The  vegetation  in  Air  is  indeed  richer  and  taller 
than  in  Tinghert  or  Tassili,  owing  to  the  amount  of  soil  brought  down  by  the 
rivers,  which  covers  the  "  thalweg  "  and  preserves  some  underground  vrater.  The 
Acacia  arabica  appears  here  for  the  first  time,  and  is  the  best  and  largest  of 
the  various  gum-trees  of  Air.  But  it  is  when  general  cultivation  beoomes  poeuble 
that  the  scene  really  changes,  and  the  true  desert  appearance  is  lost.    This  ia  in 
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Damergu,  which  not  only  supplies  its  own  comparatively  dense  population,  hut 
is  alflo  the  granary  of  Air,  and  even  sends  grain  to  Ghat.  Millet  and  sorghum  are 
cultivated  over  a  large  portion  of  the  surface,  and  where  pools  of  water  occur 
cotton  is  planted.  The  ahove  two  cereals  form  the  chief  crops  in  Bornu  also,  and 
though  a  little  wheat  and  harley  is  grown,  it  is  not  important.  Date  palms  are 
cultivated  in  the  more  favourable  spots,  and  round  Zioder  yield  two  crops  a  year. 
Near  Chad  the  baobab,  which  becomes  important  on  the  great  savanas  of  the  Shari 
plateau,  first  appears,  though  here  only  a  dwarf  species. 

Inhabitants. 

M.  Fonreau  gives  a  minute  account  of  all  he  has  observed  and  gathered  with 
regard  to  the  people  of  the  Sahara,  but  his  remarks  are,  as  he  says,  more  of  the 
nature  of  detached  notes  than  a  connected  story.  It  is  difficult,  therefore,  to  single 
out  any  particular  x^li^ts  in  tbebe  interesting  descriptions,  but  they  illustrate 
clearly  the  fact  that,  though  a  certain  difficulty  of  living  will  induce  energy  and 
enterprise,  and  have  a  beneficial  effect  on  character,  there  is  a  line  beyond  which 
the  struggle  for  existence  is  too  hard  to  allow  any  such  development.  This  is  the 
conditions  of  the  Tuaregs  of  the  north — a  life  of  misery  and  frequent  and  always 
possible  starvation ;  at  the  best  a  diet  of  milk  and  such  grasses  as  exist  in  the 
sand,  as  well  as  a  state  of  constant  *'  offence  and  defence  *'  as  regards  other  groups 
of  people.  But  in  Air  the  richer  vegetation,  allowing  the  keeping  of  cows  and 
some  horses  (as  well  as  goats  and  camels),  and  the  possibility  of  a  small  amount 
of  cultivation,  added  to  the  nearness  of  the  grain  market  of  Damergu,  make  life 
a  better  thing,  and  there  is  some  definite  organization.  A  regular  *^  traushu- 
mance"  takes  place  between  A^ir  and  Damergu,  which  takes  on  something  of 
commercial  character.  The  Tuaregs  move  south  from  Air  for  the  dry  season 
in  June  and  July,  taking  with  them  the  salt  from  Bilma  which  they  have  collected 
for  the  purpose,  for  distribution  in  the  Sudan,  and  bringing  back  on  their  return 
for  the  wet  season  to  Air  in  November,  the  wheat,  rice,  and  other  commodities  of 
the  south. 

Reviewing  the  possibilities  of  development  in  the  Sahara,  M.  Foureau  gives 
a  decided  opinion  that  very  little  more  can  be  done,  even  in  the  south,  in  the  way 
of  agriculture.  The  yield  of  the  crops  could  doubtless  be  increased  in  Damergou, 
but  millet  and  sorghum  are  the  only  grains  that  can  be  grown,  and  these  will  not 
bear  long  transportation,  and  therefore  a  surplus  production  beyond  the  needs 
of  the  inhabitants  would  be  of  no  use.  But  in  the  development  of  its  mineral 
potentialities  may  lie  a  rich  future  for  the  desert,  and  M.  Foureau  considers  it 
quite  worth  while  for  France  to  undertake  the  work  of  systematic  prospecting. 
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The  Malay  Peninsula. 


*  Die  Inlandstamme  der  Malayischen  Halbinsel.'    Yon  Dr.  Budolf  Martin.    Jena : 

G.  Fischer.     1905. 

This  monumental  work  marks,  or  perhaps  one  should  say  makes,  an  epoch  in  the 
study  of  the  subject  to  which  it  is  devoted.  What  has  hitherto  been  written  about 
the  wild  tribes  of  the  Malay  Peninsula  amounts,  indeed,  to  a  considerable  bulk ;  but 
most  of  it  lies  scattered  through  the  back  numbers  of  various  periodical  publications 
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and  iu  casual  notices  contained  in  books  of  travel,  and  tbe  like,  so  that  it  is  not 
easily  accessible.  Here  we  have  the  first  attempt  ever  made  to  put  together  in 
monograph  form  an  adequate  accoimt  of  these  races,  based  partly  on  a  critical 
survey  of  the  older  authorities,  partly  on  the  writer's  own  observations  made  during 
a  journey  specially  undertaken  lor  that  purpose. 

The  point  of  view  is  in  the  main  anthropological,  and  a  large  part  of  the  work 
consists  of  a  detailed  analysis  and  comparison  of  measurements  made  upon  the 
bodies  of  representative  individuals  and  the.  rather  limited  number  of  skulls  and 
skeletons  available.  But  this  is  by  no  means  all ;  the  technically  anthropological 
part  is  preceded  by  a  section  dealing  briefly  with  the  geography,  geology,  clima- 
tology, flora,  fauna,  prehistoric  remains,  and  historic  development  of  the  peninsula 
(this  last  being  traced  in  outline  from  the  earliest  times  to  the  present  day).  The 
progress  of  exploration  and  research  in  relation  to  these  tribes  is  then  reviewed  in 
detail,  the  various  names  under  which  they  have  been  known  are  discussed,  and 
the  geographical  distribution  of  the  tribes  is  explained.  Though  here  and  there 
subject  to  correction  in  matters  of  secondar}^  imiwrtance,  this  part  of  the  work  has 
been  very  well  done,  and  displays  exceptional  mastery  of  the  subject.  It  has 
evidently  involved  a  vast  amount  of  research,  for  the  authurities  referred  to  are 
very  numerous,  aud  ofti-n  of  a  very  si)ecial  and  out-of-the-way  character. 

The  third  section  of  the  book  deals,  under  the  name  of  "  Ergologie,"  with  the 
mode  of  life  of  these  aborigines.  Their  dwellings,  clothing  and  ornaments,  food> 
supply,  methods  of  hunting,  tools  and  utensils,  decorative  art,  social  organization, 
habits  and  customs,  religious  beliefs  and  su^jerstitions  receive  detailed  and  critical 
treatment.  There  is  also  a  short  chapter  on  their  languages.  Particularly  good  is 
the  account  of  their  decorative  art,  a  subject  which  has  hitherto  been  much  mis- 
understood. A  previous  explorer,  misled  apparently  by  his  own  preconceptions 
and  his  inadequate  knowledge  of  the  vernacular,  had  evolved  a  most  elaborate 
symbolic  explanation  of  the  designs  with  which  these  simple  savages  decorate  their 
various  utensils;  the  author  of  the  work  now  under  review  does  good  service  in 
showing  the  baselessness  of  the  whole  theory.  The  fact  is  that  these  tribes  are 
amongst  the  most  primitive  siHJcimens  of  the  human  race.  Living  as  they  do  in 
a  country  of  thick  and  almost  impenetrable  forests  (a  circumstance  to  which,  without 
doubt,  they  owe  their  survival,  in  spite  of  the  stronger  races  that  surround  them), 
they  are  still,  for  the  most  part,  in  what  may  be  called  the  Bamboo  Age.  Most  of 
their  utensils  are  made  (and  very  ingeniously  made)  from  this  and  other  trees. 
Such  pottery  and  metal  tools  as  they  possess  have  been  acquired  by  barter  from 
surrounding  races  of  higher  development,  and,  although  neohthic  tools  have  been 
found  in  the  peninsula  in  considerable  numbers,  it  is  very  doubtful  whether  they 
were  made  or  even  used  by  the  ancestors  of  these  wild  tribes.  Their  whole  social 
organization  and  mode  of  life  testify  to  their  simplicity  of  character — a  simplicity 
which  is  accompanied  by  honesty,  gentleness,  and  a  high  standard  of  morality  in 
general,  that  have  called  forth  the  sympathetic  comments  of  every  European 
traveller  who  has  come  into  contact  with  them. 

The  work  closes  with  a  chapter  summarizing  the  conclusions  at  which  the 
author  arrives.  Briefly,  there  arc  three  distinct  types  among  the  aborigines  here 
dealt  with.  In  the  north  of  the  peninsula  the  woolly-haired  Negritos,  in  the  south 
a  straight-haired  type  representing  a  pririiitive  Malayan  race,  and,  most  important 
of  all,  in  the  centre  a  wavy-haired  race  bearing  a  considerable  resemblance  to  the 
Veddas  of  Ceylon,  the  Todlas  of  Celebes,  and  a  number  of  more  or  less  uncivilized 
tribes  in  Centi-al  and  Eastern  Indo-China.  In  most  of  the  extensive  literature 
relating  to  the  subject,  these  types  have  hitherto  been  hopelessly  jumbled  up 
together;  even  the  most  recent  works,  t,g,  Annandale  and  Robinson's  'Fasciculi 
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Malayenses'  (not  to  mention  popular  works  such  as  'Living  Races  of  Mankind'), 
fail  to  distinguiBh  the  wavy-haired  ty^xj  from  the  other  two,  or  treat  it  as  a  cross 
between  the  Negrito  and  some  other  race.  It  is  the  jieculiar  merit  of  the  present 
work  that  it  definitely  establishes  the  independent  existence  of  this  type,  and 
foreshadows  the  probability  that  it  may  eventually  be  linked  up  with  other  dis- 
persed fragments  of  a  similar  type  in  India  and  Ceylon,  Indo-China,  and  the  Eastern 
Archipelago. 

There  are  still  plenty  of  knotty  points  left  to  unravel.  How  is  it,  for  instance, 
that  the  Negritos  and  the  wavy-haired  Sakai  (or  S^noi,  as  the  author  prefers  to  call 
them),  though  distinct  races  inhabiting  different  but  adjoining  districts,  nevertheless 
speak  dialects  of  a  common  tongue,  and  one  that  has  its  nearest  allies  right  in  the 
heart  of  Southern  Indo-China?  The  author  does  not  profess  to  deal  with  the 
linguistic  problems  which  these  tribes  present,  and  some  of  his  "  ergological "  con- 
clusions may  require  to  be  reconsidered  in  the  light  of  the  linguistic  evidence.  For 
instance,  his  contention  that  the  primitive  agriculture  practised  by  some  of  these 
tribes  has  been  borrowed  from  their  Malay  neighbours,  cannot  be  reconciled  with 
the  fact  that  some  of  the  words  relating  thereto  are  of  undoubtx}dly  Indo-Chinese 
affinity. 

The  book  contains  a  very  full  bibliography,  and,  though  it  has  no  index,  the 
want  of  one  is  to  some  extent  made  good  by  a  very  detailed  table  of  cont<»nt«.  The 
illustrations,  nearly  all  from  the  author's  own  photographs,  are  nuniorous  and  of 
really  su^x^rlative  excellence ;  and  altogether  the  book  is  a  first-rate  piece  of  work. 

C.    0.    lU^AGDEN. 

AUSTRALASIA. 

Central  Australia. 

*  The  Dead  Heart  of  Australia.'  A  journey  around  Luke  Eyre  in  the  summer  of 
1901-1902,  with  some  account  of  the  Lake  Eyre  basin  and  the  flowing  wells  of 
Central  Australia.  By  J.  W.  Gregory,  f.k.8.,  d.sc,  Professor  of  Geology  in  tho 
University  of  Glasgow.  With  Mapa  and  lUuitrationa.  I^ondon:  John  Murray. 
1906. 

A  new  book  by  the  author  of  the  'Great  Rift  Valley'  will  be  opened  with 
pleasurable  expectation  as  certain  to  be  interesting  and  suggestive.  Pn»f.  Gregory's 
present  volume  is  an  account  of  a  recent  expedition  in  a  region  far  from  his  i)revious 
successful  explorations  in  East  Africa.  It  deals  with  a  journey,  conducted  with 
characteristic  ardour,  into  Central  Australia  to  the  region  roun<l  Lake  Eyre,  during 
tbe  hot  season  of  1901-02 — a  very  difficult  period  of  the  year  for  exploi-ation,  but 
tbe  only  one  the  members  had  free  from  University  engagements.  The  exi>edition 
was  undertaken  in  company  with  Mr.  Grayson,  Prof.  Gregory's  assistant,  and 
several  students  of  geology  of  Melbourne  University  (in  which  at  that  time  the 
author  held  the  chair  of  Geology),  in  the  hojxj  that  it  w<Mild  be  the  first  of  a  series 
for  the  study  of  South-Eastern  Australia.  We  may  trust  tliat,  although  Dr.  Gregory 
has  been  translated  to  the  University  of  Glasgow,  the  projected  exi)e(Htions  may 
not  be  discontinued,  but  that  his  successors  may  from  time  to  time  have  to  present 
us  with  as  successful  a  record  of  work  as  is  the  book  now  under  notice. 

It  was  tho  narration  of  tlie  native  legend  of  the  Kadiniakara,  told  to  our  im- 
pressionable author  by  Dr.  llowitt,  the  distinguished  Australian  anthropologist,  that 
fired  his  spirit  and  was  the  direct  cause  of  the  expedition.  These  Kadimakara 
were  strange  monsters  which  once  on  a  time  lived  on  the  roof  of  vegetation  up- 
holding the  sky  which  then  covered  Central  Australia.  The  sweet  scent  of  the 
earth  and  its  pastures  would  often  temi)t  them  down  from  their  bowery  home,  till 
on  an  evil  day  it  befell  that  their  retreat  was  cut  oil'  by  the  destruction  of  the 
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mighty  pillared  gum  trees  of  the  sky,  when  "  they  were  obliged  to  roam  on  earth 
and  wallow  in  the  marshes  of  Lake  Eyre  till  they  died,  and  to  this  day  their  bones 
lie  where  they  fell  '* — to  prove  the  truth  of  the  legend.  The  objects  of  the  expe- 
dition to  Lake  Eyre  were,  therefore,  to  secure  a  collection  of  the  fossil  Kadimakara 
in  that  area;  to  determine  with  greater  precision  the  age  at  which  these  giant 
marsupials  lived  there ;  to  gain  further  information  as  to  the  geological  history  of 
Central  Australia,  and  to  see  what  light  geology  could  throw  on  the  legends  and 
original  home  of  the  aborigines. 

Following  an  introductory  chapter.  Part  ii.  contains  the  "  Narrative "  of  the 
journey,  which  began  in  earnest  only  at  Hergott  Springs,  a  station  on  the  Qreat 
Northern  railway,  some  440  miles  north  of  Adelaide,  where  a  caravan  of  nine 
camels  was  in  readiness  for  them.  Their  route  lay  at  first  north-westerly  to  Lake 
Kopperamanna,  on  Cooper's  creek,  across  the  Stony  desert.  "  The  Stony  desert  is  due 
to  the  absence  of  water,^*  and  is  not  an  old  sea-floor,  as  was  at  one  time  supposed. 
"The  country  where  it  occurs  was  once  covered  with  a  sheet  of  the  rock  known  as 
Desert  Sandstone,  in  which  there  are  abundant  pebbles  of  quartz,  sandstone,  and 
other  hard  materials.  The  Desert  Sandstone  has  slowly  decayed  under  the  action 
of  the  weather,  the  loose  sandstone  has  been  blown  away  by  the  wind,  and  the 
hard  fragments  remain  scattered  over  the  ground,"  "  sometimes  so  closely  packed 
that  a  cart  leaves  no  wheel-ruts."  From  Kopperamanna  the  expedition  travelled 
westwards  down  the  creek  to  Lake  Eyre,  studying  the  geology  and  geography  of 
the  country  and  searching  for  fossil  Kadimakara.  Dr.  Gregory  notes  the  very 
interesting  fact  of  the  extraordinary  abundance  of  old  stone  flakes,  scrapers,  and 
quartzite  chips  littered  over  the  ground  on  the  Cooper  flats,  dropped,  for  want  of 
pockets,  by  the  Dieri  tribe  with  "  the  same  extravagant  untidiness  as  are  the  palaso- 
lithic  flakes  in  some  English  gravels."  This  stage  of  their  journey  occupied  over 
a  week,  and  was  full  of  "  experiences  " — if  not  of  the  adventurous  order,  yet  trying 
enough — of  land-storms,  "big-fellow  hot"  days,  and  dearth  of  water.  In  the 
creek-bed  and  in  the  loams  of  its  banks  a  considerable  number  of  fossils  was 
obtained ;  but  their  search  was  entirely  unrewarded  in  the  "  lake,"  where  "  not  even 
with  the  telescope  "  could  they  "  detect  any  sign  of  water."  Returning  upon  their 
route  as  far  as  Markoni,  where  they  had  a  base-camp,  their  next  stage  lay  north 
across  the  Tirari  desert,  50  miles  of  waterless  sandhill  country  to  Kalamurina,  in 
the  Diamantina  valley.  Along  their  route  to  the  river  the  native  vegetation  was 
all  dead,  and  there  was  little  to  observe  and  less  to  collect.  From  Kalamurina  they 
carried  their  quest  eastward  for  some  distance  with  moderate  success,  then  back 
westward  down  the  valley  through  scenery  which  one  hardly  expects  to  hear  of — 
"  full  of  variety  and  often  beautiful,"  *'  with  fine  views  of  long  serpentine  reaches 
of  salt  water,"  full  of  swarms  of  birds — to  the  northern  end  of  Lake  Eyre.  Thence 
a  hundred  miles  of  trackless,  waterless  wild  had  to  be  crossed  to  Warina,  on  the 
western  side  of  Lake  Eyre,  where  they  had  to  catch  the  train  for  Adelaide  which 
passed  there  once  a  fortnight.  Notwithstanding  various  time-consuming  disasters, 
dust-  and  rain-storms,  the  sagacious  leader  brought  his  expedition  safely  to  the 
railway  with  seven  hours  to  spare,  having  thrown  into  the  programme  an  attendance 
at  a  corroboree  throu<;h  the  small  hours  of  one  night. 

Part  iii.  deals  with  "  The  Lake  Eyre  Basin,"  which  has  played  so  important 
a  part  in  the  botany,  zoology,  and  anthropology  of  Australia.  Once  "a  fertile  and 
creative  region,"  it  has  now  l)ecomo  barren  and  inert.  Its  geological  history  is  traced 
from  Palaeozoic  times,  during  which,  by  subsidence  of  the  land,  a  great  central  sea 
extended  from  the  Gulf  of  Carpentaria  through  West  Queensland  over  the  northern 
region  of  South  Australia;  this  sea,  subsequently  retreating,  exposed  the  marine 
deposits  overlaid  by  sand,  loams,  and  gravels,  whose  disintegration  now  forms  the 
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Desert  Sandstone.  The  elevation  of  Queensland  followed,  and  the  suhsidence  of 
the  coast  lands  of  South  Australia  and  Victoria,  while  a  douhle  set  of  parallel  faults 
across  Southern  Australia  produced  its  great  Rift  Valley.  A  second  suhsidence  of 
the  Lake  Eyre  region  produced  a  vast  inland  frosh-water  sea  three  times  its  present 
size,  whose  waters  and  shores  harboured  the  now  extinct  great  marsupials,  the 
crocodiles  and  the  mud-fisli  {Ceratodus\  whose  bones  now  lie  within  the  area. 
Finally,  the  rainfall  dwindled,  the  lake  decreased  till  its  margin  is  now  nearly 
40  feet  below  sea-level,  and  became  so  salt  that  the  vegetation  withered  and  all  the 
land  and  water  animals  died,  and  "  the  fertile  basin  of  Lake  Eyre  was  blasted  into 
desert" — ^now  the  "dead  heart  of  Australia.*'  Prof.  Gregory  argues,  from  his  study 
of  tho  fossil  remains,  that  probably  the  great  climatic  changes  on  Lake  Eyre 
occurred  after  the  introduction  of  the  dingo  and  before  the  advent  of  man  to  this 
region ;  and  since  the  remains  of  the  dingo  were  found  in  association  with  those  of 
the  Thyladnus,  which  is  known  now  only  from  Tasmania,  it  is  probable  "  that  Bass 
strait  was  formed  after  the  development  of  Thyladnus  and  before  the  arrival  of  the 
dingo,"  "  that  there  is  considerable  evidence  to  show  that  the  older  marsupial  beds 
of  Lake  Eyre  belong  to  the  Pliocene ; "  and  the  age  of  the  desiccation  of  Central 
Australia  began  .  .  .  in  .  .  .  the  Pleistocene." 

An  interesting  chapter  is  devoted  to  the  aborigines  of  the  Lake  Eyre  region, 
in  regard  to  whom  the  author's  conclusions  will  probably  not  meet  with  entire 
acceptance.  He  strenuously  fights  for  his  ** black  brother"  against  the  wide- 
spread belief  that  they  are  the  most  depraved  members  of  the  human  family. 
He  calls  various  distinguished  authorities  as  witnesses  on  his  side — ^Pickering, 
on  behalf  of  their  being  **  the  finest  models  of  the  human  proportions ; "  Huxley, 
that  they  are  not  negroes,  but  nearly  related  to  the  ancient  Egyptians  and 
the  hill  tribes  of  the  Dekkan ;  and  Spencer  and  Gillen,  that  they  are  a  generous 
and  kindly  people.  He  asserts  there  is  little  evidence  for  their  mental  degra- 
dation, and  that  they  have  a  real  belief  "in  the  immortality  of  their  souls  and  in 
the  existence  of  a  spiritual  world."  In  regard  to  moral  character  and  religious 
beliefs,  much  depends  on  the  interpreter  of  the  ideas  of  the  aborigines.  Dr. 
Gregory's  opinions  must  always  carry  great  weight ;  but  one  cannot  help  thinking 
that  here  they  are  somewhat  kindly  prejudiced  by  his  favourable  experience  in 
finding  those  natives  he  met  with  (who  appear  to  have  been  select  specimens  with 
a  considerable  experience  of  whites  and  civilization)  so  much  better  than  his  fancy 
(founded  on  the  reports  of  others)  had  painted  them.  In  regard  to  their  religious 
beliefs,  Howitt  states  that  their  interpretation  has  often  been  built  up  on  a  "  super- 
structure which  represents  Christian  dogmas."  He  asserts  that  the  aborigines  "  do 
not  recognize  any  divinity,  good  or  evil."  All  natives  believe  more  or  less  in 
spirits,  from  the  very  fact  of  their  seeing  dead  or  living  friends  in  their  dreanas.  As 
to  their  mental  attainments,  in  the  present  writer's  own  experience,  and  that  of  several 
competent  bom-Australians  communicated  to  him,  they  are  lower  than  those  of 
Negroes  or  Papuans.  Has  any  aboriginal  ever  approached  the  mental  attain- 
ments of  the  Crowthers  (the  father  a  bishop,  and  his  son  an  archdeacon),  of  senators 
and  congressmen  in  America,  or  of  many  of  the  administrators  in  Liberia?  Brou<^h 
Smyth,  Dr.  Lumholtz,  and  Dr.  Seraon,  to  mention  only  a  few  who  speak  with  first- 
hand knowledge,  have  recorded  much  that  must  be  i)laced  to  the  contra  account.  Dr. 
Gregory  further  has  become  convinced  that  the  Australian  aborigines  are  Caucasians. 
He  cites  Mr.  Lydekker  as  of  the  same  opinion.  If  our  memory  serves  us,  however,  we 
think  that  this  anthropologist  has  not  committed  himself  to  this  view.  It  seems 
to  OS  that,  whether  the  Australian  be  a  Negro  or  not,  it  does  violence  to  one*s 
dassificatory  sense  to  group  him  with  his  white  fellow-countryman  as  a  Caucasian. 
In  the  physical  characters  of  palate,  prognathous  jaws,  nasal  notch,  thick  lips. 
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spinal  curvaturcR,  form  of  jielvia,  cranial  capacity,  and  brain  itself,  the  Australian 
differs  greatly  from  those  to  wliom  tlic  temi  Caucasian  has  been  applied.  The 
straight  hair  of  the  alx>rigines,  and  their  hirsiiteness  of  body,  however  acquired, 
which  are  their  8ix?cially  Caucasian  characters,  do  not  counterbalance  the  number 
of  non-Caucasian — mostly  negroid — characters  they  possess.  The  straight  hair, 
moreover,  is  not  universal  among  them.  The  present  writer  has  seen  abundant 
examples  of  frizzly-haired  natives  with  naked  Ixxlies  in  Northern  Queensland  as  far 
south  as  Cooktown  and  Townsville.  He  has  before  him  a  photographic  group  of 
Now  South  Wales  alx^rigines,  in  which  the  cranial  hair  appears  to  be  as  frizzled  as 
tbat  of  any  Tasmanian  or  Banks  Islander.  It  is  unquestionable  that  in  many  cases 
the  Australian  profile  (cf.  plate  facing  ]).  104,  lower  left-hand  figure)  is  not  very 
dissimilar  from  that  of  some  Caucasians;  hut  close  study  of  the  shape  of  the  head 
and  contour  of  the  forehead  discloses  to  the  eye  differences,  not  easily  expressed  in 
words,  demarking  the  Austrahan  from  the  Caucasian  physiognomy.  In  New 
Guinea  and  New  Zealand  the  writer  has  seen  faces  of  undoubted  Papuans  and 
Maoris  that  would,  but  for  their  colour,  have  passed  for  Europeans.  This  occurs 
among  all  races.  The  sum  of  the  characters  of  the  Australian  aborigines,  however, 
is  more  negroi<l  than  Caucasian.  It  is  not  improbable  that  his  i)edigree  may  lie 
near  to  that  of  the  Neanderthal,  Cro  magnon,  and  Griraaldi  races,  on  the  undifferen- 
tiated stock  of  mankind. 

It  is  impossible,  in  the  space  at  our  disposal,  to  discuss  the  author's  observa- 
tions on  exogamy,  t^^teraism,  and  marriage  rules,  except  to  say  that  we  do  not 
seem  yet  to  have  reached  any  satisfying  explanation  of  the  origin  of  either  exogamy 
or  totemism.  Would  a  people  in  the  primitive  savage  condition  trouble  them- 
selves whether  inbreeding  were  injurious  or  not,  or  incest  were  immoral?  Or 
would  they  be  capable  of  detecting  cause  of  the  harm  if  the  custom  were  injurious, 
when  the  highly  civilized  Egyptian  monarchs  who  wedded  their  sisters  failed  to 
discover  the  fact?  In  this  section  of  the  book  we  have  a  most  interesting 
account  of  the  ct»rrob<:>ree  that  the  party  witnessed  at  the  Peak  to  the  north-w^est 
of  Lake  Eyre.  This  form  of  corroborce  had,  it  seems,  only  just  arrived  in  that 
re.f/ion,  having  l>eon  invented  in  Northern  Queensland  some  years  previously, 
and  gradually  migrated  south  and  west.  This  interesting  fact  will  cause  the  in- 
vestigator of  Australian  customs  to  ask.  Is  there  any  certainty  that  the  present 
corroborce  ceremonies  are  of  any  high  antiquity  V  Have  they  any  real  motive  or 
significance  beyond  amusement?  And  is  it  |X)ssible  to  eliminate  the  old  from  the 
new  formulas  V  Chapters  full  of  interest  are  devoted  to  geography  and  myths,  in 
which  the  author  tries  to  eliminate  from  the  myths  the  past  condition  of  the 
country;  the  origin  of  the  people,  who,  he  concludes,  are  probably  immigrants 
from  a  tn^pical  forest  country  to  the  north ;  to  the  geographical  plan  of  South 
Australia;  and  to  the  story  of  the  discovery  and  exploration  of  Lake  Eyre. 

The  fourth  and  concluding  Part  discusses  the  chances  of  the  revival  of  the  Heart 
of  Australia,  now  dead  for  lack  of  water,  but  which,  with  its  nutrient  soil,  might  be 
a  fertile  garden.  The  tapping  of  the  colossal  reservoirs  under  East  Central  Australia, 
so  far  as  irrigating  the  soil,  has  bten  a  failure.  Its  main  result — no  small  one,  how- 
ever— has  lieen  to  enable  stock  to  be  convoyed  from  the  east  coast  with  safety  across 
the  central  w*aterless  plains  to  the  southern  coast.  It  has  been  suggested  to  flood 
the  great  central  basin  of  Lake  E5're  from  the  Indian  oi^ean,  so  as  to  produce  a 
humid  atmosphere,  and  thus  stimidate  vegetation,  which  would  increase  the  rainfall, 
while  the  change  in  vegetation  would  secure  more  efl'ective  use  of  the  rain  that 
would  fall  in  the  region,  at  all  events  round — though  ])erhaps  not  very  far  round — 
the  inland  sea.  The  ex]>ense  of  this  project  is  its  only  drawback  ;  and  this  is  likely 
to  bo  overcome  only,  as  the  author  grimly  ren)ark8,  "  if  the  land  were  stocked  with 
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the  sheep  that  grew  the  golden  fleece."  A  timely  and  tteriouH  warning,  also,  is  given 
hy  the  author  as  to  the  probable  failure  of  the  subterranean  reservoirs,  which,  at 
present,  are  allowed  to  discharge  uncontrolled  thousands  of  gallons  an  hour  through- 
out the  year. 

This  volume,  which,  as  we  have  already  remarked,  is  very  interesting  and 
broaches  many  difficult  problems,  is  well  printed,  beautifully  illustrated  with  views 
taken  during  the  expedition,  and  furnished  with  several  maps.  The  index  of  sub- 
jects is  perhaps  not  as  full  as  it  might  be,  while  some  of  the  places  referred  to  in 
the  text  are  omitted  from  the  maps. 

H.  0.  F. 
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The  Shanghai-Hanking  Railway.— The  new  railway  just  opened  (on  July 

18)  in  China  traverses  a  fertile  and  populous  tract  of  alluvial  country  in  the  pro- 
vince of  Kiangsu.  It  ruus  for  a  distance  of  about  200  miles  from  Shanghai  to 
Nanking  in  a  generally  north-westerly  direction  through  the  towns  of  Su-chou, 
Wu-sieh,  and  Chin-kiang.  The  section  actually  oi)ened  to  traffic,  however,  is  from 
Shanghai  to  Su-chou  and  Wu-sich,  a  total  distance  of  85  miles.  The  remaining 
portion  to  Chin-kiang  and  Nanking  enters  into  more  hilly  country,  where  some 
tunnelling  is  necessary,  and  this,  it  is  anticipated,  will  not  be  completed  and  opened 
for  traffic  until  1908.  The  country  round  about  is  one  of  the  most  thickly  inhabited 
and  productive  parts  of  China.  It  is  intersecteil  with  numerous  creekF,  canals,  and 
tributary  streams  draining  into  the  Su-chou  creek,  the  Hwang  Pu  river,  and  the 
Yang-tse  Kiang.  Cotton,  rice,  and  nmlberry  trees  are  grown  extensively,  and  there 
is  a  great  (nussenger  traffic  along  the  Grand  canal,  as  well  as  endless  junks  freighted 
with  timber,  stone,  grain,  ix)ttery,  bamboos,  and  miscellaneous  goods.  The  length 
of  time  occupied  by  i)assengurs  in  travelling  from  Shanghai  to  Nanking  will  be 
reduced  from  about  twenty-eight  hours  to  eight  or  ten  hours,  and  the  goods  traffic, 
-which  now  occupies  several  days,  will  i^aiu  in  an  even  greater  degree.  Su-chou  and 
Chin-kiang,  in  addition,  of  course,  to  Shanghai  and  Nanking,  the  termini  of  the  line, 
are  treaty  iwrts.  The  first  named  has  been  called  the  Venice  of  the  Far  East,  owing 
to  the  network  of  canals  that  pass  through  its  curious  narrow  streets.  It  was 
besieged  by  Colonel  Gordon  during  the  Taipiug  rebellion,  and  is  now  a  great  centre 
of  the  silk  industry.  Wu-sich  and  Chin-kiang  arc  also  busy  marts,  the  latter,  as  well 
as  Nanking,  being  a  regular  calling  place  for  the  steamers  that  ply  on  the  Yang-tse. 
It  may  thus  be  fairly  anticipated  that  the  new  line  will  conduce  i>owerfully  towards 
opening  up  this  part  of  China  to  European  trade  and  also  to  travellers,  as  there  is 
much  of  interest  to  be  seen  in  Nanking  and  the  neighbourhood. 

The  Oold-mines  of  Formosa. — A  British  Consular  Report  (Miscel.  Series, 
No.  649)  gives  an  account  of  the  gold-mines  of  Formosa.  Though  the  discovery  of 
gold  in  the  island  dates  from  the  fifteenth  century,  the  Chinese  were  not  aware  of  ita 
existence  till  1890,  and  not  till  after  the  cession  of  Formosa  to  the  Japanese  was  its 
gold-mining  put  under  government  regulation.  The  output  of  placer-mining  having 
dwindled  from  20,424  ozs.  in  1902  to  some  3000  in  1905,  gold-mining  is  now  prac- 
tically restricted  to  quartz  niinin^  the  output  from  which,  18,735  ozs.  in  1901, 
amounted  in  1905  to  the  estimated  figure  of  62,730  ozs.  Whereas,  again,  the 
estimated  output  of  gold  from  the  whole  of  Japan  amounted  in  1905  to  but  95,173 
008.,  no  notable  increase  on  previous  years'  outputs,  Formosa's  out[)ut  amounted  in 
iiuX  year  to  66,177  ozs.,  the  culmination  of  a  series  of  rapid  annual  increases.  Soon, 
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therefore,  the  gold-miulng  of  Formosa  promises  to  exceed  in  value  that  of  the  whole 
of  Japan.  There  are  three  mines  worked  in  Formosa:  Kyufun,  Kinkwasek,  and 
Botanko,  all  contiguous  to  one  another,  some  10  miles  east  of  Kelung.  Botanko 
mine,  the  smallest  of  the  three,  is  said  to  contain  the  richest  ore,  but  its  refinuig 
plant  is  nt  present  inadequate.  The  three  mines  employ  over  2500  men,  Japanese 
and  natives. 

StatiBtios  of  the  Tnngnses. — Schrenck's  account  of  the  TuDguB88  in  the 
A  iiur  region  representfl  a  situation  no  longer  extant,  owing  to  the  tide  of  Russian 
ioj migration,  which  set  in  about  1858,  and  has  amounted  latterly  to  some  200,000 
annually.  By  1897  the  Russians  constitnted  86  per  cent,  of  the  Amurskaja 
province,  and  51  per  cent,  of  Primorskaya.  New  postal  roads,  lines  of  steamers, 
and  the  railway  introduced  unwonted  bustle  of  life.  Large  works  in  docks,  ports, 
on  the  railway,  in  mining  districts,  attracted  troops  of  labourers  from  Gbina  and 
Korea,. while  to  the  fast-developing  towns  streamed  numbers  of  active  Japanese. 
The  weak  and  scattered  savages  had  thus  to  yield  up  one  belt  of  land  after 
another.  Till  recently  the  Russians  kept  to  the  great  rivers  and  highwayp,  and 
the  natives  were  left  in  possession  of  the  waste  regions.  Now,  however,  numerous 
settlements  of  goldminers,  mostly  Russian,  are  to  be  found  in  the  remotest  parts. 
In  many  places  epidemics  and  hunger  have  wiped  out  the  natives,  and  in  many 
regions  where  they  used  to  be  the  only  inhabitants,  they  now  constitute  but  a  small 
percentage  of  a  population  composed  mostly  of  Russian?,  Chinese,  and  Koreans. 
With  a  view  to  bringing  up  to  date  onr  knowledge  of  the  Tunguses  and  their 
distribution,  a  book  by  M.  S.  Patkanov  has  been  published  by  the  Hungarian 
Committee  of  the  International  Association  for  the  Exploration  of  Central  Asia. 
The  author,  who  took  part  in  the  elaboration  of  the  census  material  of  1897, 
utilized  it  for  the  purpose  of  elucidating  the  geography  of  the  Tunguses,  while 
supplementing  it  by  a  Etudy  of  the  whole  literature  of  the  subject.  The  present 
publication  (264  pp.,  8vo.)  constitutes  but  a  part  of  a  larger  and  yet  unpublished 
work.  Having  taken  stock  of  the  Tunguses,  group  by  group,  M.  Patkanov, 
summing  up,  finds  that  outside  the  southern  circles  of  the  Yenesei  Government 
and  the  Primorskaya  province,  Tunguses  are  to  be  met  with  in  greater  or  less 
numbers  in  all  parts  of  Eastern  Siberia  not  claimed  by  other  nationalities.  Irre- 
spective of  numerous  outrunners  and  ramifications  and  insular  groups,  the  main 
body  occupies  a  broad  semi-circular  belt  stretching  from  the  Yenesei  to  the 
Okhotsk  circle,  and  attaining  its  southern  extension  in  the  Transbaikal  and 
Amur  provinces.  In  this  immense  region  there  live,  according  to  the  Census  of 
1897 — which,  however,  omits  three  small  categories — 62,068  Tunguse;*,  of  whom 
31,375  are  males.  In  the  Transbaikal  province  there  are  101  females  to  100 
males,  but  in  the  Amur  province  and  Sakhalin  only  77  and  72  females  to  100 
males.    A  Tungus  household  averages  5;5  persons. 

AFEIGA. 

The  Toroo-Egyptian  Frontier. — A  parliamentary  paper  issued  in  July 
(Cd.  3006)  brings  together  the  facts  of  importance  relative  to  the  question  of  the 
frontier  between  Egypt  and  Turkey,  which  earlier  in  the  year  created  such  a  grave 
situation  between  the  latter  and  Great  Britain.  Of  S2)ecial  interest  is  the  summary 
of  the  past  relations  between  Egypt  and  the  Sinai  peninsula,  which  are  a  matter  of 
some  obscurity.  A  despatch  of  Lord  Cromer's  points  out  tliat  Egypt  has,  in  fact, 
been  in  possession  of  the  disputed  territory  for  many  centuries,  and  the  starting- 
2x>int  of  the  frontier  on  the  Mediterranean  has  always  been  recognized  to  be  at 
Itafeh,  east  of  El  Arish,  which  was  mentioned  as  such  by  the  Arab  geographer  and 
historian  Abulfeda,  though  his  definition  of  the  rest  of  the  frontier  seems  not  quite 
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80  dear  as  might  bo  wuhed.    In  mure  mcKleni  times,  tiie  must  imiK>rtHut  documents 

aro  the  Ormans  of  1841,  cou firming  Mehemet  All  and  his  heirs  in  the  ix)ssession  of 

the  Paahaliky  and  the  map  drawn  up  at  the  same  time,  in  which,  according  to  the 

IWkish  contention,  the  eastern  frontier  uf  "  the  privileged  Pruvince  of  Egypt,"  runs 

from  El  Arish  to  Suez;  and  the  recent  attempted  encroachments  on  the  part  of 

Turkey  have  been  founded  on  this  fact.    The  hold  of  Egypt  on  the  territory  east  of 

that  line  had,  however,  been  strengthened  early  in  the  uineteeuth  century  by  the 

services  of  Mehemet  All  and  his  son  Ibrahim  Pasha  in  suppressing  the  Wahabi 

rebellion,  whereby  they  saved  Arabia  for  the  Sultan ;  and  this  was  recognized  in 

1841  by  the  definite  grant  of  the  Administration  of  Sinai  to  the  Egyptian  ruler. 

Nor  was  the  claim  of  Egypt  ever  questioned  until  the  accession  of  the  present  Khedive  - 

in  1892,  when  the  Firman  of  Investiture  was  so  worded  as  to  appear  to  exclude  the 

iiinai  iieninsula  from  Egyptian  influence.    The  matter  was  then  settled  in  favour  of 

Egypt  by  a  telegram  from  the  Grand  Vizier  to  the  Khedive,  dated  April  8, 1892,  which 

recognized  the  maintenance  of  the  status  jiuo  in  the  {peninsula,  though  replacing 

under  Turkish  rule  certain  jHjsts  previously  garrisoned  by  Egypt  on  the  eastern  side 

of  the  Gulf  of  Akaba.    In  the  recent  dispute  the  validity  of  this  telegram  was  allowed 

by  the  Sultan,  but  an  unjustifiable  attempt  was  made  to  limit  the  Sinai  ]»eninsula 

by  a  line  running  direct  from  Akaba  to  Suez,  all  the  area  north  of  this  and  east  of 

a  line  from  Suez  to  £1  Arish  being  claimed  by  Turkey,  with  the  oiler  of  an  alternative 

line  nmning  south  from  El  Arish  to  Has  Muhummcd,  the  southernmost  ix>int  of  the 

peninsula.     The  line  eventually  obtained  by  Egypt,  and  to  be  delimited  by  a  mixed 

commission,  is  that  running  fruii\  a  x>oiut  not  less  than  3  miles  west  of  Akaba  to 

Rafeh.    The  immediate  cause  of  the  difficulty  hud  been  the  strengthening  of  the 

administrative  hold  of  Egypt  over  the  peninsula  last  year,  owing  to  ferment  among 

the  tribes,  in  which  Turkey  professed  to  see  ulterior  designs  of  an  aggressive  nature. 

The  Forest  Districts  of  Uganda.— An  interesting  journey  of  inspection 

tlrough  all  the  most  important  forest  areas  of  the  Uganda  protectorate  lias  lately 

b<!eD  made  by  Mr.  M.  T.  Dawe,  officer  in  charge  of  the  Forestry  and  Scientific 

Department,  who  gives  the  results  of  his  observations  in  a  ^parliamentary  paper 

issued  in  April  last  (Cd.  2904).    The  largest  forests  (as  shown  in  a  sketch-map 

accompanying  the  report)  lie  along  two  strips  of  country,  one  running  near  the 

west  and  north-west  shores  of  the  Victoria  Nyauza,  the  other  following  a  more  or 

leas  parallel  line  through  the  extreme  west  of  the  protectorate.    Mr.  Dawe  describes 

each  forest  in  turn,  and  though  his  point  of  view  is  mainly  economic,  and  less  is 

said  (ban  might  be  wished  on  the  ecological  side  of  the  subject,  many  details  of 

geographical  interest  can  be  gleaned  from  the  report.    An  im|x>rtant  discovery 

was  that  of  the  Lagos  silk  rubbar  tree  {Funiumia  dcutdca)  as  an  indigenous 

element,  while  several  new  species  of  Landol^hia,  some  of  economic  im{)ortance, 

were  also  brought  to  hght.     Of  the  first  forests  visited,  that  of  Bujeju  in  Buddu 

oocupies  a  low-lying  tract  near  the  lake,  some  parts  of  which  seem  once  to  have 

formed  part  of  the  latter.    The  forest  seems  comparatively  new,  and  to  be  gradually 

encroaching  on  the  interior  plains.    It  contains  no  good  rubber-vines,  though  they 

are  found  in  adjoining  areas.    One  of  the  trees  found  in  this  district,  though  not 

of  large  size,  is  a  variety  of  the  valuable  Fodocarpus  milanjianasy  which  occurs 

practically  on  the  lake-shore.     Of  the  western  forests,  that  of  western  Ankole 

occupies  a  large  area  east  of  Lake  Albert  Edward.    It  is  largely  composed  of  three 

trees — Coropa  grandiflora,   St/mphouia  (jlohuHftrUy   and   I*arinariuin  cxcchum. 

Mr.  Dawe  remarks  that  almost  every  forest  in  Uganda  i)08se&se8  its  own  special 

character,  due  to  the  predominance  of  one  or  t^o  particular  trees.    In  Toro,  the 

Kibale  forest  covers  a  considerable  area.    The  most  common  tree  is  one  nearly 

allied  to  Mdba  abyasinicaf  with  ebony -like  markings  in  the  centre.    An  interesting 

X  2 
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tree  with  resinous  bark  and  a  timber  much  resembling  sandal-wood  proved  to  be 
unknown,  and  haa  been  placed  in  a  new  genus  {Daioea),  as  well  as  in  a  new  tribe 
of  BixintM,  To  the  south  this  forest  touches  the  northern  end  of  Lake  Buiaamba 
(or  Kyanja»  as  Mr.  Dawe  heard  it  named  exclusively).  An  account  is  given  of  the 
tyi^es  of  vegetation  uu  the  Ruwenzori  range,  agreeing  generally  with  those  of 
previous  travellers,  though  more  detailed  as  regards  spt;cies  met  with.  Here,  too, 
the  Podocarpus  viilaujianus  occurs.  The  iren' Stneciv  growing  near  the  lower 
glaciers  proved  to  be  a  new  s|)ocies,  which  has  been  named  aduivalis.  From  the 
point  reached  near  the  base  uf  the  glacier  no  snow  was  visible  (in  July),  and  Mr. 
Dawe  concludes  that  there  are  much  culder  seasons.  The  country  comprising  the 
8emliki  plains,  with  the  Ruwenzori  and  Mboga  ranges  on  either  aide,  is  described 
as  one  of  the  6nest  districts  for  cultivation  in  the  protectorate,  the  hot  Semliki 
valley  being  especially  adapted  for  tropical  products,*  such  as  Para  rubber.  Tie 
climate  of  the  Mboga  hills  seems  more  bracing  than  that  of  UuweozjrL  In  the 
Semliki  forest  (which  is  largely  composed  of  Cynomtlra\  the  oil  palm  of  West. 
Africa  is  found,  and  is  said  to  be  abundant  in  certain  localities.  The  Bwambft  of 
this  region  are  very  destructive  to  forest  land,  as  they  are  constantly  making  new 
clearings.  In  the  Bugoma  forest  of  Uuyoro  the  Cynomttra  Alexandri  is  again 
abuudautf  and  where  this  is  the  case  there  is  little  rubber.  Further  north,  the 
liudougo  forest  is  said  to  cover  an  area  of  o50  square  miles.  It  is  well  watered. 
The  growth  of  trees  is  very  dense,  and  it  is  certainly  the  most  valuable  timber 
forest  seen  in  the  protectorate,  the  most  impoitant  trees  belonging  to  the  mahogany 
order.  Unyoro  is  regarded  by  Mr.  Dawe  as  offering  great  xx)ssibilitie8  for  agriculture, 
and  as  admirably  adapted  fur  cotton  so  far  as  the  soil  is  concerned.  The  statement 
that  plaiutains  form  the  staple  food  of  the  people  is  erroneou?. 

Economic  Condition  and  Eesources  of  Abyssinia.— On  the  basis  of  first- 
hand observations  made  during  a  recent  German  embassy  to  Abyssinia,  which 
resulted  in  the  conclusion  of  a  commercial  treaty  between  Germany  and  Abyssinia, 
the  official  BerichU  iibtr  Handel  u,  ludubtrie  (vol.  9,  No.  1)  gives  a  well-digested 
and  all-round  appreciation  of  the  actual  economic  condition  and  resources  of  the 
land.  It  comprehends  an  account  of  such  economic  factors  as  soil,  climate,  popu- 
lation, language,  branches  of  industry,  communications  with  and  within  the 
country,  waterways,  caravan  freights,  customs,  podt,  currency,  bank,  exports,  and 
imports.  A  sketch-map  is  appended.  Of  excellent  natural  resources,  Abyssinia 
is  as  yet  very  imi)erfectly  develoi^ed.  Exceedmg  in  area  the  German  Empire,  it 
has  a  i)Opulatioa  of  but  D  to  II  millions  at  the  most.  Almost  everywhere  is  a 
good  layer  of  humus,  and  regular  rains  supply  needed  moisture.  But  by  regular 
burning  in  the  dry  season,  natural  forest  and  grassy  steppe-lands  are  being  con- 
verted into  desert.  Of  an  average  elevation  of  G500  to  HQOO  feet,  Abyssinia  grows 
barley  to  a  height  of  10,000  feet.  The  lowl}ing  lands  {kolla),  now  mostly  desert, 
are  still  in  large  part  capable  of  cultivation  if  irrigated.  There  ip,  however,  no 
provision  for  saving  the  water  even  at  the  most  frequented  wells.  In  almost  all 
parts  of  the  plateau  there  is  a  uniformly  excellent  climate,  fresh  mountun  air, 
constantly  cool  nights,  and  no  malaria,  such  as  render  residence  under  normal 
conditions  possible  to  any  European  nation.  What  might  be  made  of  Abyssinia 
at  large  is  exampled  in  the  preeent  comparatively  very  flourishing  colony  of 
Eritrea.  Besides  the  native  population — Abygsiniaiis  proper,  Semitic;  Hamitic 
Gallas  and  Somalis;  Negroes  (JShankala)  in  south-west;  and  Falasha  (Jews) — 
there  are  in  Abyksinia  Indians,  Arabs,  Greeks,  and  Armenians,  as  also  a  few 
Europeans  in  Adis  Abeba  and  Uarrar.     Except  Harrar,  of  Arabic  origin,  there  are 

*  ^Ir.  Dawe  says  *'  extra-tropical,"  but  as  he  elsewhere  contrasts  this  term  with 
*'  subtropical "  and  **  temperate,"  its  use  would  seem  to  bo  an  error. 
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no  towns  proper,  but  only  collections  of  straw-thatched  butp,  with  no  connecting 
streets  nor  shops.  Trade  is  ccnfined  to  weekly  markets.  The  Saturday  market 
of  Adis  Abeba  is  thronged  by  30,000  to  50,000  people.  But  outside  the  market 
there  is  not  a  shop,  and  on  other  days  than  Saturdays  the  market-place  is  empty. 
With  its  exuberant  meadows  aod  excelleot  climate,  Abyssinia  lends  itself  to 
cattle-rearing,  which  is  the  most  general  industry,  flesh  being  the  main  food,  and 
little  as  is  the  care  bestowed  on  them,  you  meet  many  strikingly  fine  cattle. 
Sheep  and  goats  are  everywhere.  The  land  is  capable  of  producing  endless 
wealth  of  wool,  but  the  actual  stock  of  sheep  and  goats  is  very  inferior.  Next 
to  cattle-rearing  comes  sgricultnre.  In  the  higher  regions  the  soil  is  of  extra- 
ordinary fertility,  yielding,  in  parts,  a  treble  harvest  yeaily.  But  agriculture  is 
in  the  most  primitive  stage  imaginable.  There  is  very  little  terrace-building  or 
irrigation,  and  implements  in  some  places  are  only  of  wood  or  stone.  Abyssinia 
18  one  of  the  Arcadian  lands  that  may  still  claim  immunity  from  over-specialization 
of  industry.  It  has  no  millers,  for  its  com  is  ground  between  stones  at  home ;  no 
bakers,  for  its  bread  is  baked  at  home ;  no  weavers,  for  its  cotton  cloth  is  woven 
at  home ;  no  tailors,  for  its  scanty  wardrobe  is  pieced  together  at  home ;  no  shoe- 
makers, for  its  people  go  barefoot ;  no  smiths,  for  its  horses  go  unshod. 

Vomftdinn  in  Algeria. — An  article  in  the  Annalei  de  Geographie  (1 5th 
year.  No.  80),  by  MM.  August  in  Bernard  and  N.  Lacroix,  setting  forth  tho  history 
and  present  position  of  nomadism  in  Algeria,  supplies  incidentally  a  useful  contribu- 
tion to  the  general  question  of  the  relations  between  nomadic  and  settled  life.  A 
part  of  tho  native  ix)pulatiou  of  Barhary  has  always  led  a  pastoral  life.  During  the 
three  centuries  of  Roman  dominion  nomadism  had  to  yield  ground  in  favour  of 
agriculture.  But  from  the  fifth  century  the  natives  returned  to  their  ancient  con- 
dition. Anarchy  and  war  loosened  from  the  soil  tho  ^wpulation  imperfectly  attached 
to  it  in  the  preceding  period.  The  devastation  was  intensified  when  in  the  eleventh 
century  the  Arabs,  like  a  cloud  of  locusts,  swoo]x?d  on  North  Africa.  Tlieir  sheep, 
camels,  and  goats  ato  up  the  country.  Tho  Turks  ag;j;ravatod  the  mischief. 
Altogether  there  have  always  existe«l  in  North  Africa  botli  nomadic  and  settle<l 
populations,  because  there  are  regions  there  lending  themselves,  some  to  settled, 
some  to  nomadic  life.  But  at  the  junction  of  the  two  zones  districts  have  vacillatotl 
between  the  two  forms.  Whether  a  particular  region  will  bo  nomadic  or  setlletl  is 
an  affair  of  climate  influenced  by  history.  Since  1830  deforestati»m  has  advanced 
more  rapidly  than  ever,  and  that  in  regions  such  as  the  littoral  Ix'lt  of  the  cork  tree 
in  Constantino  department,  most  favourable  tt)  tho  growth  of  trees.  Forest  gives 
way  to  underwood,  underwoo<l  to  grass,  grass  to  l>are  soil.  French  domination  has 
penetrated  to  tho  woode<l  regions,  whither  colonization  and  their  habits  have  driven 
the  natives.  Access  to  the  forest  is  for  cattle  at  certain  places  and  |>eriod8  a 
question  of  life,  as  for  the  forest  itself  it  is  often  a  question  of  death.  The  article 
pEt)ceeds  to  treat  of  the  mutual  adjustment  of  forest  and  pasture,  showing  how,  as 
the  settled  natives  recede  l^efore  civilization  from  the  better  to  the  inferior  lands, 
the  area  of  culture  extends,  and  next  of  the  mutual  adjustment  of  tillage  and 
pasture,  a  problem  which  awaits  the  conclusion  of  an  oflicial  inquiry,  the  results  of 
which  will  be  summed  up  in  a  map  of  the  pasturages.  It  also  discusses  tho  dis- 
tribution of  ox,  camel,  an«l  shee]*;  the  amelioration  of  ])asture  lands  l>y  irrigation; 
growing  restriction  of  the  area  of  ]>asture;  tho  economic  value  of  nomadism,  and 
other  similar  cpiestions. 

AMERICA. 

lodian   Affairs    in   Canada. — 'I'ho   Annual    lle^jort    on    Indian    Affairs   in 
Ganada  for  year  ending  »]une  MO,  1005,  wliich  bulks  as  a  lilue  Hook  of  452  pages 
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of  text  and  167  pages  of  appended  tables,  gives  a  detiuled  account  of  the  varied  con- 
ditions  of  Indian  life,  which  are  summed  up,  not  quite  so  systematically  as  might 
bs  wi.shed,  in  an  introductory  section.  The  population,  including  the  long  unrevised 
figures  of  ix)pulation  outside  Treaty  Limits,  reached  a  total  of  107,854,  an  increase 
of  316  over  the  population  of  1904.  The  births  were  2699—273  in  excess  of  the 
deaths,  or  11  more  than  in  1903-4.  The  high  death-rate,  attributed  chiefly  to  the 
"  white  plague,*'  is,  under  the  gradual  improvement  in  food,  clothing,  and  housing, 
etc.,  somewhat  abating.  The  low-roofed  cabin  of  logs,  with  mud  floor,  hole  in  centre 
for  fireplace,  opening  in  roof  for  outlet  of  smoke,  in  some  cases  no  opening  at  all  to 
serve  as  window,  is  yet  an  advance  on  the  nomadic  wigwam.  Thanks  to  industrial 
schools,  Indian  dwellings  are  now  to  be  found  not  only  passable  economically,  but 
indicating  a  tendency  towards  attractiveness.  Withal,  however,  the  appreciation  of 
light,  ventilation,  and  partitionment  in  Indian  domestic  arrangements  develops  at 
a  slow  pace.  As  regards  agriculture,  more  propitious  than  \e»B  stable  industries  to 
Indian  civilization,  the  44,196  acres  under  cultivation  in  1905  produced  1,264,705 
bushels  of  grain  and  roots,  a  slight  decrease  on  1904.  Homed  stock  and  horses  both 
showed  increases  in  1905  on  the  previous  year.  Ontario  shows  for  the  largest 
farming  acreage  and  produce,  but  the  North- West  Territories  have  one  and  a  quarter 
times  the  aggregate  homed  stock  held  by  Indians  in  all  the  rest  of  Canada.  A 
considerable  source  of  revenue,  jxirticularly  in  the  eastern  provinces,  is  the  manu- 
facture, mostly  by  women,  of  native  wares  and  fancy  work.  Along  the  British 
Columbian  coast  the  Indians  engage  largely  in  salt-water  fishing.  The  Ashing  staple, 
however,  is  salmon,  which  yields  the  Indians  food,  not  only  directly,  but  indirectly 
through  the  canning  industry,  the  men  catching  the  salmon,  and  the  women 
cutting  up  and  cleaning  them  for  the  factories. 

AUSTRALASIA  AKD  PACIFIC  ISLANDS. 

^  Journey  across  Viti  Leyn. — Sir  Everard  Im  Thum,  Governor  of  Fiji,  made 
an  interesting  journey  last  November  across  the  mountainous  interior  of  Viti  Levu, 
from  the  mouth  of  the  Sigatoka  river  on  the  one  side  to  Ba  on  the  opposite  coast 
The  coast  at  the  river-mouth  is  unprotected  by  a  reef,  and  the  big  ocean  waves,  locally 
called  lokasy  continually  roll  in,  making  the  narrow  rocky  entrance  precarious  even 
for  small  hoati*,  and  piling  up  the  great  swelling  saud-dunos  characteristic  of  this 
part  of  Fiji  onlj'.  An  entrance  was,  however,  auccessfuU}'  made  in  the  steam-launch 
of  the  Jiaiiadif  ixjrha])s  the  first  steam -craft  to  enter  the  river.  After  presiding  at 
the  installation  of  a  new  Roko,  or  native  chief,  the  governor  and  his  party  proceeded 
along  the  bridle-rc^ad  which  crosses  the  flats  of  the  Sigatoka  and  winds  over  the 
rujiged  interior  ranges.  The  flats,  which  extend  u]>  to  Fort  Carnarvon,  seem  capable 
of  great  development  agriculturally.  The  route  led  through  the  scenes  of  the  war  of 
1876,  in  which  Sir  Arthur  Gordon  finally  ende<l  the  long  strife  waged  by  the 
nountain  tribes  against  the  c<^ast  natives  and  Euroj^eans.  On  the  present  occaaion 
the  travellers  met  everywhere  with  a  most  hospitable  reception,  and  the  outer  hills 
struck  the  governor  as  offering  great  oj>]>ortunities  for  sheep- rearing,  if  the  native 
system  of  firing  the  whole  country-side  in  search  of  wild  yams  were  stopped. 
Further  on  the  Nalotii  range,  with  a  wonderfully  serrated  crest  of  doloroitic  rock, 
was  crossed  by  a  small  but  well-marked  nick  in  the  knife-edge,  the  steep  desomt 
leading  through  thick  trees  to  the  flats  along  the  Ba  river.  On  this,  the  north-weft 
side  of  tlie  island,  is  the  great  sugar  estate  of  the  Colonial  Sugar  Refining  Compmy, 
extending  some  40  miles  l)etween  the  l^a  and  Nadi  rivers,  the  capabilities  of  wbidi 
considerably  impressed  the  governor.  At  one  of  the  more  recently  opened  centreSi 
Lautoka,  the  mill  is  one  of  the  most  up-to-dat«  in  the  world,  and  the  place  has  also 
the  advantage  of  ix)ssessing  sheltered  anchorage  and  an  excellent  wharf.     What  is 
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wanted,  however,  is  the  connection  of  its  tram  system  with  that  at  the  other  end  of 
the  estate.  An  interesting  experiment  in  the  reclamation  of  coast  swamp-land  has 
lately  heen  made,  the  great  difficulty  heing  the  washing  of  the  salt  out  of  the  soil. 
From  Ba  the  governor  rode  up  hy  the  excellent  hridle-path  to  Nadarivatu  (which  it 
is  hoped  to  develop  as  a  sanatorium),  through  some  of  the  finest  mountain  scenery 
imaginahle.  Sir  Everard  expresses  the  hope  that  this  track  may  hefore  long  he 
made  passable  at  least  for  bullock-waggons. 

MATHEMATICAL  AHD  PHYSICAL  GEOOBAPHY. 

Ck>ld  Water  on  the  West  Coast  of  the  United  States.— The  west  coast  of 

the  United  States,  like  many  other  continental  coast-lines,  especially  on  the  west 
aide,  is  marked  by  the  belt  of  abnormally  cold  water  lying  along  it,  and  usually 
explained  (as,  e,g,,  by  Mr.  J.  Y.  Buchanan,  in  Proc,  B.O.S.,  December,  1886)  as  due 
to  upwelling  of  cold  water  from  the  depths  when  the  surface  water  is  blown  away 
from  the  coast  by  off-shore  winds.  Mr.  R.  S.  Holway  has  lately  examined  the 
particular  case  referred  to  in  the  University  of  California  Publications,  Qt>ology, 
yoL  4,  No.  13,  1905,  and  comes  to  the  conclusion  that  the  above  explanation  is 
incorrect  in  this  instance.  Previous  authorities  have,  he  says,  been  mistaken, 
both  in  extending  the  cold-water  belt  southward  to  the  coast  of  Lower  California, 
and  in  supposing  that  trade  winds  blowing  off-shore  are  associated  with  the 
occarrence  of  the  said  cold  water.  He  points  out  that  the  pilot  charts  show,  at 
all  seasons  of  the  year,  a  belt  of  north-west  winds  between  the  southern  California 
coast  and  the  trade  winds,  and  that  just  where  the  latter  are  nearest  to  the  coast  is 
the  very  locality  that  fails  to  show  a  definite  belt  of  cold  coast- water.  In  order  to 
arrive  at  a  possible  explanation,  he  examines  the  general  temperature  conditions  of 
the  north-eastern  Pacific,  laying  stress  on  the  fact  that  the  coldest  bottom  water,  as 
mapped  by  Sir  John  Murray,  occurs,  not  at  the  greatest  depths,  but  on  the  con- 
tinental slope.  This  would  be  intelligible  on  the  supposition  (which  he  allows  to  be 
at  present  unsupported  by  sufficient  evidence,  but  which  it  may  be  permissible  to 
take  as  a  working  hypothesis)  that  the  general  surface  drift  of  this  part  of  the 
ocean  also  extends  to  great  depths.  The  distribution  of  the  cold  bottom-water 
shows  a  close  agreement  with  the  direction  of  such  surface  drifts,  while  the  fact 
that  the  coldest  water  of  all  is  found  off  the  coast  between  Capes  Blanco  and 
Mendocino  is  explained,  on  the  above  hypothesis,  by  the  submarine  contours,  which 
show  that  a  great  submarine  valley  heads  just  under  Cape  Blanco,  and  opens  broadly 
out  to  the  northward  and  westward.  The  writer  thinks  that  other  points  in  the 
temperature  distribution  of  the  North  Pacific  fit  in  with  the  i<lea  that  the  drifts  are 
generally  continued  from  the  surface  to  great  depths.  IIo  shows  that  the  isotherms 
at  depths  of  400  and  700  metres,  so  far  as  they  can  be  drawn  from  available  data, 
give  an  indication  of  a  south-east  flowing  ])()rtion  of  the  cold  Kamchatka  current 
which  has  underrun  the  warm  Japan  stream,  and  thinks  that  to  this  may  be  due 
the  large  area  of  cold  bottom  water  in  the  south-central  portion  of  the  North  Pacific. 
These  are,  of  course,  at  present  mere  suggestions,  but  they  are  of  interest  as  pointing 
out  important  lines  of  inquiry  in  connection  with  oceanic  circulation. 

Prof.  W.  Laska  on  the  Earth's  Interior.— Prof.  W.  L^ska,  of  Lemberj:; 

(Oalicia),  Referee  of  the  Seismological  Commission  of  the  Imperial  Academy  of 
Sciences  in  Vienna,  has  put  forward  some  considerations  on  the  constitution  of  the 
ESarth'e  interior,  which  are  all  the  more  interesting  inasmuch  as  they  deal  with  a 
subject  of  which  there  is  yet  but  little  definitely  known.  He  takes  his  point  of 
departure  from  the  investi«:ations  of  Emil  Wiechert  (Gottingen)  and  Dr.  J.  Milne. 
Both  assume  a  bipartite  interior,  and  differ  only  in  the  mutual  relation  assigned  by 
them  to  the  two  parts  crust  and  core.    More  particularly  in  his  method  of  treatment 
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Prof.  Ldska  supplements  the  investigations  of  Miln^".  Like  the  latter,  he  makes 
use  of  seismic  observations  as  a  basis  for  his  conclusions,  but  ho  also  puto  under 
contribution  observations  carried  out  with  other  than  seismic  apparatus.  One 
of  the  main  conclusions  he  arrives  at  is  that  the  distributional  velocity  of  the 
seismic  waves  inrreases  rapidly  in  proximity  to  the  Earth's  surface,  but  slowly 
towards  the  centre  of  the  Earth.  Another,  drawn  from  the  mode  of  the  propagation 
of  the  waves,  is  that  the  Earth  cannot  consist  of  an  approximately  homogeneous 
core  and  a  crust  likewise  in  itself  almost  homogeneous,  %,€,  that  the  Earth  cannot 
be  of  bipartite  structure.  The  Earth's  interior,  on  the  contrary,  is  in  all  proba- 
bility to  be  conceived  as  displaying,  in  its  successive  layers,  a  regular  continuity 
of  transition.  On  the  basis  of  accessory  assumptions,  he  now  lays  down  formid» 
respecting  the  law  of  such  continuity.  Once  sufficient  data  in  the  way  of  seismic 
observations  have  been  accumulated,,  the  accuracy  of  these  formulre  will  be  tested. 
With  the  attainment  of  positive  results,  it  would  be  demonstrated  that  for  geophywcs 
seismology  may  have  an  importance  corresponding  1o  that  of  spectral  analysis  for 
astronomy.  It  might  then  at  last  bo  possible  to  construct  a  physical  scheme  of 
the  Earth's  interior. 

OSKERAL. 

The  Botany  of  the  British  Empire.— Those  not  behind  the  scenes  hardly, 
perhaps,  recognize  the  amount  of  painstaking  work  which  has  been  devoted  in  an 
unostentatious  way  to  improving  our  knowledge  of  the  l)otAny  and  vegetable  resources 
of  the  various  colonies  and  dependencies  which  form  the  British  Empire.  The 
work,  which  throughout  has  received  the  energetic  support  of  the  authorities  at 
Kew,  from  the  time  of  Sir  William  Hooker  onwards,  has  been  in  progress  for  over 
half  a  century,  and  although  made  up  of  separate  undertakings  not  immediately 
connected  with  each  other,  the  whole  has  been  carried  out  so  far  on  a  consistent 
plan  that  it  virtually  constitutes  a  botanical  survey  of  the  empire,  the  gaps  in 
which  are  relatively  few  and  unimiwrtAnt.  A  recent  number  of  the  Kew  Bulletin 
(No.  2,  1905)  puts  on  record  the  principal  facts  connected  with  the  inception  and 
progress  of  the  various  parts  of  the  work.  While  the  basis  of  the  whole  has  been 
the  lalx)urs  of  the  staff  at  Kew  in  arranging  and  co-ordinating  the  vast  amount  of 
material  there  preserved,  the  actual  preparation  of  successive  works  for  the  presf 
has  l)een  accomj)li8hed  largely  through  the  assistance  of  independent  botanists. 
The  first  publication  which  may  justly  be  in(;luded  in  the  series  was  the  *  Flora 
Boreali-Americana,'  brought  out  by  Sir  William  Hooker  under  the  authority  of  the 
Secretary  of  State  for  Colonial  Affairs  (1829-1840),  and  based  chiefly  on  the  collec* 
tions  made  during  the  northern  land  journeys  of  Franklin  and  others.  Next  in 
order  may  be  placed  the  botany  of  the  voyage  of  the  Erclu^t  and  Terror,  pre^iared 
by  Sir  Josei>h  H<x>ker,  which  included  the  floras  of  New  Zealand  and  1'asmania,  as 
well  as  of  other  southern  lands.  These  were  large  and  exj^nsive  works,  and  the 
idea  of  continuing  the  series  in  a  cheaper  and  more  practical  form  originated  with 
Sir  William  Hooker  in  1857,  its  result  being  the  grant  of  £;iOO  for  a  flora  of  the 
West  Indies  by  Dr.  Griesbach,  which  was  published  in  1864.  An  interesting 
point  connected  with  this  is  the  warm  support  given  to  the  scheme  by  the  late 
Mr.  John  Ball,  who  for  a  short  time  held  the  office  of  Parliamentary  Secretary  for 
the  Colonies.  In  1859  Sir  William  Donison,  Governor-in-Ohief  of  Australia,  had 
suggested  to  the  Colonial  Office  the  publication  of  a  scientific  history  of  the  Austin- 
lian  jvnd  other  colonies,  and  though  the  scheme  w^as  too  vast  to  be  practicable  in 
its  entirety,  it  was  taken  up  as  far  as  botany  was  concerned  by  the  Duke  of  New- 
castle, and  the  series  of  colonial  floras  (of  which  that  statesman  continued  a  waim 
supporter)  was  thus  fairly  launched.     The  publication,  in  18<il,  of  a  flora  of  Hong 
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Kong,  prepared  by  Mr.  George  Bentham,  was  followed  by  grants  for  floras  of 
Australia  and  New  Zealand,  while  official  support  was  eventually  given  to  those  of 
Ceylon  and  South  Africa,  commenced  by  independent  workers.  A  flora  of  Mauritius 
was  also  prepared  by  Mr.  Baker,  of  Kew,  under  the  authority  of  the  Colonial 
Grovemment.  A  flora  of  Tropical  Africa,  originally  planned  to  include  the  collec- 
tions of  Livingstone's  and  other  expeditions,  and  placed  under  the  editorship  of 
Ppof.  Oliver,  has,  after  various  vicissitudes,  been  extended  imder  the  charge  of  Sir 
W.  Thiselton-Dyer  so  as  to  form  ten  volumes,  of  which  the  greater  part  has  now 
been  issued.  One  of  the  most  important  of  the  whole  series  is  the  *  Flora  of  British 
India,'  a  monument  to  the  persevering  labours  of  Sir  Joseph  Hooker,  which  was 
completed  in  1897 ;  while  that  of  the  Malay  jxininsula  has  for  some  time  been  in 
active  preparation.  A  similar  undertaking  will  no  doubt  be  carried  out  eventually 
by  Canada  without  outside  assistance,  while,  a|iart  from  tliis,  the  most  important 
gaps  still  remaining  relate  to  British  Guiana  and  Honduras. 


OBITUARY. 


Khan  Bahadur  Tnsnf  Sharif. 

On  June  20  last,  at  Jabalpur,  in  India,  there  passed  away  one  of  the  best  of  the 
native  geographers  who  learned   their   work  in  the  In<lian  Survey  Department. 
Khan  Bahadur  Yusuf  Sharif  was  a  Muhammetlan   gentleman  of  the  best   type. 
Clever  and   persevering,   possessed   of   considerable   mathematical   talent,   and   a 
genuine  thirst  for  geogra])hical  exi>loration,  he  was  almost  typical  in  these  moflem 
days  of    those  splendid  Mohammedan   gcograjihers   who   have  left   us   so   many 
valuable  records  of  Asiatic  travel  in  mediasval  times.     Yusuf  Sharif  won  the  gootl 
opinion  of  all  officials  with  whom  ho  had  to  deal,  and  would  have  been  a  dis- 
tinguished servant  of  the  Government  in  any  capacity  in  which  he  might  have  been 
eniployed.   He  was  one  of  the  small  band  of  native  surveyors  attached  to  the  Busso- 
Afghan  Boundary  Commission  of  1884-85,  where  his  skill  as  a  tojwgrapher  and  his 
power  of  making  friends  with  all  sorts  and  conditions  of  men  were  most  useful 
factors  in  the  acquisition  of  a  large  store  of  geographical  knowledge  which  was  new 
then  and  has  never  yet  been  sujx^rsefled  or  revised.    Subsequently  he  was  em])loye<l 
in  Persia,  and  was  esjiecially  successful  in  dealini]j  with  the  difficult  country  of  the 
Bakhtiari  tribes.     He  carried  oiit  a  rough  triangulation  from  the  coast,  and  gave  us 
our  first  indications  of  the  nature  of  the  liill  districts  tljat  intervene  between  the 
coasts  and  Kirman.     The  great  value  of   his   work  as   a   geographer  lies   in    its 
thoroughness.     He  was  in  all  resf^ects  a  most  able  an<l  trustworthy  servant  of  the 
Indian  Government,  who  rewarded  him  with  the  title  of  Khan  Baha<lur.     He  also 
received  the  recognition  of  the  Royal  Geographical  Society  for  his  excellent  work  on 
more  than  one  occasion. 


CORRESPONDENCE. 

"  On  the  Pretended  Phoenician  Circumnavigation  of  Africa." 

Hakt  of  those  who  claim  a  pre-Hellenic  antiquity  for  Zimbabwe  and  other  South 
African  ruins  appeal  to  the  Pbceoician  legend  as  a  confirmation  of  their  viewF.* 

•  Dr.  A.  H.  Keane,  (rtographical  Journal,  vol.  27,  p.  338 ;  Dr.  Carl  Peters,  *  The 
Sldorado  of  the  Ancients/  p.  317 ;  Messrs.  Hall  and  Neal,  *  Ancient  Ruins  of  Rhodesia,* 
p.  29;  •  World'B  History,'  vol.  2,  p.  590  (Engliflh  version). 
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Goald  ihey  be  conyinoed  that  ibis  legend  tells,  not  for,  but  agaiost  tbetr  theory, 
tbey  would  perhaps  be  ready  to  subject  it  to  a  somewhat  more  searching  criticisn*. 

It  has  often  been  remarked  that  modern  believers  accept  the  story  for  the  very 
reason  which  caused  Herodotus  to  hesitate,  the  mention  of  a  sun  on  the  right  hand, 
which  is  usually,  if  somewhat  boldly,  interpreted  to  mean  a  sun  seen  in  the  north 
at  noon.  It  is  lefs  generally  obperved  that  what  made  Herodotus  himself  a 
believer — namely,  the  tale  that  the  Phoenicians  were  able  to  achieve  so  enormous  an 
enterprise  by  raising  crops  on  whatever  part  of  the  coast  they  might  have  reached 
when  seed-time  came  round — is  so  little  credible  to  his  followers,  that,  while 
professing  to  accept  his  story,  they  generally  reject  this  essential  part  of  it. 

Thus  Bennell's  elaborate  argument  *  is  a  plea  for  a  story  of  which  Bennell  him- 
self, and  not  Herodotus,  is  the  author.  In  order  to  find  a  really  possible  method 
by  which  his  Phoenicians  could  have  renewed  their  supplies,  he  was  compelled  to 
assume,  like  modern  advocates  of  a  South  African  Ophir,  that  a  trade  with  Sofala 
had  already  been  long  in  existence.  Neither  he  nor  they  seem  to  perceive  that,  if 
this  theory  of  a  pre-established  African  trade  be  true,  then  the  mention  of  a 
northerly  sun,  which  was  suppoFed  to  be  of  irresistible  strength,  ceases  to  have  any 
force  whatever.  At  Sofala,  in  lat.  20°  S.,  the  midday  sun  is  to  be  seen  in  the 
north  for  much  the  greater  part  of  the  year,  and  it  is  ridiculous  to  snppoee  that 
people  trading  regularly  with  that  port  did  not  know  this.  If  the  PhoBniciaos 
came  back  from  the  far  south  to  startle  the  world  with  the  tale  of  a  northerly 
sun,  it  shows  very  clearly  that  they  can  never  have  been  to  the  far  south  before. 

Heally,  however,  the  modern  idea  that  this  tale  of  a  northerly  sun  must  be  tnie 
because  it  could  not  have  been  invented  is  largely  due  to  modem  ignorance  of 
elementary  astronomy.  To  see  the  noonday  sun  always  in  the  north  one  must  be 
south  of  the  southern  tropic;  to  see  it  there  generally  one  must  be  south  of  the 
equator.  But  merely  to  have  seen  it  there  proves  no  more  than  that  the  observer 
has  been  south  of  the  Tropic  of  Cancer.  And  so  much  had  been  accomplished  by 
civilized  man  long  before  Herodotus.  That  the  midsummer  sun  was  vertical  at 
Syenemust  have  been  a  well-known  fact  ages  before  Eratosthenes  made  use  of  it  to 
measure  the  Earth's  circumference.  And  surely  the  people  further  south  still,  as 
at  Meroe,  must  have  known  that  with  them  the  shadow  fell,  not  to  the  north,  as  in 
Lower  Egypt,  but  to  the  south.  Now,  the  southern  coast  of  Africa,  wherever  it 
was,  could  not  but  lie  further  south  still  than  Meroe. 

Why,  if  Herodotus  is  to  be  believed  when  he  speaks  of  a  Phoenician  circum- 
navigation,t  does  no  one  believe  him  when  he  goes  on  to  speak  of  a  Carthaginian 
ore?  How  is  it  that  a  voyage  which  should  have  proved  the  vast  southerly  pro- 
longation of  Africa  came  to  be  cited  as  a  proof  that  this  prolongation  was  small? 
How,  if  even  Sofala  were  known  to  civilized  men,  could  a  theory  have  long  pre- 
vailed among  geographers  that  the  equatorial  region  was  impassable  ?  Poeidoniut, 
who  denied  this  theory ,t  and  believed  that  Africa  could  be  circumnavigated,§  yet 
rejected  the  PhoDuician  legend.  Posidonius  must  have  understood  the  argument 
from  the  northerly  sun  as  well  as  we.  Have  not  we  moderns  shown  ourselves 
in  this  matter  somewhat  less  wisely  critical  than  Posidonius? 

E.  J.  Webb. 

Burghclere,  Newbury. 


♦  *  Geographical  System  of  Herodotus,'  pp.  673  fqq. 

t  Herodotus,  iv.  42,  43.  X    Cleomedes,  i.  0.  §  Strabo,  ii.  p.  98 
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Additions  to  the  Library, 
By  EDWARD  HEAWOOD,  M.A.,  Librarian^  B.Q.S. 

The  followiog  abbreyiatioDB  of  nonoB  and  the  adjectives  derived  ^m  them  are 
employed  to  iDdicate  the  source  of  articles  from  other  publications.  (Geographical 
Dames  are  in  each  case  written  in  full  :— 


A.  =  Academy,  Academic,  Akademie. 
Abh.  =  AUiandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  BoUettino,  Boletim. 
Col.  =  Oolonies. 

Com.  =  Commerce. 

C.  B.  =  Comptea  Bendns. 
S.  =  Erdknnde. 

0.  =  Geography,  G^graphie,  Geografia. 
Ges..s=  Gesellschaft. 

1.  =  Institute,  Institution. 
Ii.  =  Ixvestiya. 

J.  =  Journal. 

Jb.  =  Jahrbuoh. 

k.  u.  k.  =  kaiserlioh  nnd  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  (M^m.)  =  Memoirs,  M^moires. 

Met  (m^t)  =  Meteorological,  etc. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  (Riv.)  =  Review,  Revue,  Rivista. 

8.  =  Society,  Sooi^t^  Belskab. 

So.  =  Science(s). 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

Ts.  =  Tijdsohrift,  Tidskrifi 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  =  Wissenschaft,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  aooonnt  of  the  ambiguity  of  the  words  oeiavo^  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half -inch.    The  size  of  the  Journal  is  10  x  6}. 

A  Mleetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  *<  Journal.** 


EUROPE. 
Alpa.  Whymper. 

The  Valley  of  Zermatt  and  the  Matterhom.  A  Guide.  By  Edward  Whymper. 
Tenth  Edition.  Chamonix  and  the  Range  of  Mount  Blanc.  By  the  same.  Eleventh 
Edition.  London:  John  Murray,  1906.  Size  7^  x  5.  Maps  and  Jllutdrations. 
Price  Bs.  each.    Frefented  by  the  FuUislier, 

France.  Demangeon. 

Les  sources  de  la  G<k)graphie  do  la  France  aux  Archives  Nalionoles.  Par  A. 
Demangeon.     Paris:  G.  Bollais,  1905.     Size  9x6,  pp.  120.    VHce  2«.  Dd. 

An  interesting  study  of  the  way  in  which  historical  documents  may  throw  light  on 
the  past  geography  of  a  country.  Tlie  author  takes  stock  of  the  various  collections  of 
records  in  France  which  are  valuable  from  this  jwint  of  view,  and  then  gives  instances 
of  the  light  thrown  by  them  on  geographical  questions. 

Horway— Historical.     Norshe  <i.S.  Aarhog  16,  1904-1905  (1905):  1:^7-155.        Nielsen. 
Middelalderske  Samfffirsolslinier  i  Norge,  lang^s  Kysten  og  paa  Inds0er  og  Elve. 
Af  Professor  Dr.  Yngvar  Nielsen.     With  ^fap8. 
On  mediseval  lines  of  communication. 

Jlorway  and  Sweden.     Norshe  O.S.  Aarhog  16,  1904-1905  (1905)  :  55-69.  Reusch. 

Norges  forhold  til  Sverigo  fra  et  geogrjifisk  synspunkt  af  Dr.  Hans  Reuse) i. 

Bussia.  Srotlieh  G.  Mag.  22  (1906)  :  191  205.  Sarolea. 

The  Geographical  Foundations  of  Russian  Politics.     By  C-harles  Sarolea. 

Sweden.     Arkiv.  Botanik  K.  SoeiMk.  Vet.  A.  Stockholm  6(1)  (1905) :  pp.  152.      Birger. 

De  1882-1886  nybildade  TTjalraaroarnas  vegetation.  Af  S.  Birger.  With  Map 
and  lUuttrationH. 

On  the  vegetation  which  sprang  up  on  the  ground  laid  bare  by  a  fall  in  the  level 
of  Lake  Hj'almar. 

Sweden.  Ymer(\90C*):  S'A-02.  De  Oeer. 

Dalalfven  och  desa  utsk&migar  nedom  Alfkarlobyfallen.  Af  Sten  De  Goer. 
WUh  Plans. 

On  the  Dalalfven  river  and  the  channel  excavated  below  the  Alfkarleby  falls. 
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Sweden — Tangnage.  Peeition. 

Lehrboch  der  Schwedischen  Spraohe  fSr  den  Selbstniitenicht.  .  .  .  Nach  den 
nenesten  nnd  beaten  Quellen  bearbeitet  von  J.  0.  Poestion.  Dritte  Anflage. 
Wion  nnd  Leipzig :  A.  Ilartleben,  [not  dated].  Size  7  x  4},  pp.  yiii.  and  180. 
Price  2m.    Pruented  by  the  Publieher. 

Sweden — FhTtogeograpliy.  Heeeebnai. 

Zur  Kenntnis  dee  I'flanzenlebens  schwedisober  Lanbwieeen.  Eine  pbysiolog^h- 
biologiscbe  nnd  pflanzengeograpbiscbe  Stndie.  Inangnral-Dissertaiion  ....  ron 
Henrick  HeBselman.  (Sondembdruck  au8  den  Beiheften  znm  botanisohen  Gentral- 
blatt,  Jabrgang  1004.)  Jena:  Oustav  Fiacher,  1904.  Size  9}  x  6,  pp.  [151]. 
Maja,  Platetf  and  lUueirations. 

SwitnrUnd.  JahreA.  O.  Oes.  Bern  19,  1003-4  (1005):  1-78.  GrolL 

Der  Oeacbinenseo.    Von  Dr.  Max  GroU.     With  Tlhutrntion  and  Diagramn, 

Switzerland — Oensns.  

R<>flnltat8  provisoirofl  du  roconRemont  ftnleral  dos  entropriaes  agrioolea,  indnatriellea 
et  oomroercialea.  0  aofit  100.5.  (Statiatique  de  la  6nias(\  147**  liv.)  Bern: 
Neukomm  k  Zimmermann.     Size  11  x  0,  pp.  yiii.  and  184. 

Switzerland— Belief.  B,8,  Neuchateh  G.  16  (100r>) :  5-16.  Oobet. 

Qnelqnea  reflcxiona  anr  la  repartition  de  la  bautenr  moyenne  en  Sniaee  d'aprte 
le  travail  du  Dr.  Liez.     Par  L.  Gobet.     With  Mapf^, 

Tliia  baa  been  noticed  in  the  Monthly  Record. 

United  Kingdom— Dorset.  Strahan. 

Memoirs  of  the  Geological  Survey  :  England  and  Walee.  Guide  to  the  Geological 
Model  of  the  lale  of  Pnrbeck.  By  Aubrey  Strahan.  l^ndon,  1006.  Size 
0}  X  6),  pp.  20.     Mapt  and  Section*. 

United  Kingdom — Dorset  TreTse. 

Hi^hwaya  and  Bywaya  in  Dorset.  By  Sir  Frederick  Treves,  Bart.  With  lllnatra- 
tions  by  Joseph  Ponnell.  London  :  Macmillan  &  Co.,  1906.  Size  S  x  5|,  pp.  xviii. 
and  .'176.     Map  and  Illu»traiioii*,     J'rice  6<.     I'lfstnitd  by  the  ruhlinht-rn. 

United  Kingdom— Earthquakes.    Nineltenth  Century  69  (UK)6) :  458-470.  Davison. 

p]arthquakca  in  (4rcat  Britain.     By  Dr.  (.'harles  Daviaon. 

United  Kingdom— Meteorology.  

The  Weather  of  1005  at  Hotlaoek  Priorv,  Workaop.  With  Summaries  for  the 
30  years  1876  to  100.5.     Size  8|  x  5J,  pp.  iJO.     Diagrams. 

United  Kingdom— Thames.    P.Jl.S.,  Ser.  A.,  76  (1905) :  494-506.  Loekyer. 

The  Flow  of  the  River  Thames  in  Hclation  to  Britiah  Pressure  and  Rainfall 
Changes.  By  Sir  Normnn  liockycr,  k.cb.,  etc.,  and  William  J.  S.  Lockyer,  ph.p. 
With  Diagrams. 

ASIA. 
Mongolia  and  Tibet.  Kozloff. 

Mongolia  and  Kliani.  Works  of  the  Expedition  of  the  Imperial  Russian  Geo- 
graphical Society  durinj^  lSOO-1001,  under  the  direciion  of  P.  K.  Kozloflf.  Vol.  1. 
[Ill  Rui^sian.)  St.  Petersburg,  1005  6.  Size  12  x  0,  pp.  x.  and  734.  Map*  and 
I'lat*$.    Pit  Milted  by  the  Imperial  Jiuxxian  (Geographical  Soriety.    [To  be  reviewed.] 

Rnssia— Caucasus.       DeiUseh.  Rundschau  G.  28  (lOO(i)  :  244-250.  Weinberg. 

Die  Bevtilkerunpf  des  KuukaHus  in  statiatiaclier  und  ethnisclier  Beziehnng.  Von 
Dr.  R.  Weinberg. 

Russian  Central  Asia.     Norsl:e  G.8.  Aarbog.  16, 1004-1005  (1905):  77-127.       Qerkaa. 
Fra  en  reiae  i  Vest-Turkestan.     Af  Paul  Bjerkan.     With  IVustrationtt. 

Turkey— Palestine.  Xaealister. 

Palestine  Exploration  Fund,  Quarterly  Statement  (lOOfi)  :  133-142. 

Browne'a  Travela  in  Paleatine,  1707.     By  R.  A.  Stewart  Macaliater. 

Turkey — Palestine  and  Syria.  Baedeker. 

Palestine  nnd  Syria,  with  tlie  chief  routes  through  Mosoiwtamia  and  Babylonia. 
IIandlx)ok  for  Travellers.  By  Karl  Baedeker.  Fourth  edition.  Leipzig:  K. 
Bjiedeker;  liondon  :  Dnliiu  &  Co.,  100«I.  Size  i^  x  4.J,  pp.  c.  and  43*5.  Mape, 
Plans^  and  Pannrama.     Price  1 2m.     Pretented  1*y  Me*nrs.  Duiau  &  Co. 
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AFRICA. 

Abyninia — Historical.  Beccari. 

Reram  ^ihiopicaram  Scriptores  occidentalcs  iuediii  a  Hieciilo  xvi.  nd  xix.  curante 
C.  Beccarf  8.1.  Vols.  2  and  8.  P.  Petri  Paoz  S.I.  Historiti  i^thiopin.  Liber 
i.  et  ii.,  and  iii.  et  iv.  Roinoa  :  C.  do  Luigi,  1905,  1906.  fc^ize  11x8,  pp.  (vol.  2) 
xlii.  and  644 ;  (vol.  8)  xiv.  and  586.     PlaUs. 

Paes's  famous  work  in  hero  printed  lor  the  first  time  (of.  review  of  the  introductory 
volume  in  Journal ,  vol.  24,  p.  213). 

Frefioh  Congo.  Rouget. 

L*oxpan8ion  Coloniale  an  Congo  fran9ais.  Par  F.  Rouget.  Avcc  iiuo  Introduction 
par  E.  Gentil,  et  uno  Lettre-Prcface  do  A.  DuchSne.  2'"''  edn.  I'aris:  E.  Larose, 
1906.    Size  10  x  6|,  pp.  viii.  and  942.    Maps  ajui  lUmlratioM.    Price  8«.  6d. 

A  systematic  account  of  French  Oougo  and  its  people,  and  of  the  administrative 
developments  under  French  rule. 

Korth>West  Afrioa.      La  C/.,  B.8.G.  Paris  18  (1906) :  148-149.  Amand. 

ChasBeurs  et  peoheurs  du  Tagant  et  du  Hodh.    Par  Robert  Amaud. 

Sahara.  CR,  142  (1906) :  241-243,  530-531.  Chudeaa. 

Nonvelles  observations  sur  la  geologie  du  Sahara.  D'Iferouane  It  Zinder.  Notes 
de  Rene  Chudeau. 

Noticed  in  the  May  number  (p.  505). 

South  Africa.  T.  Geol.  S.  SotUh  Africa  %  {VJOb)  :  110-134.  Harger. 

The  Diamond  Pipes  and  Fissures  of  South  Africa.     By  U.  S.  Uarger. 

South  Africa— Boers.  liec.  Franfaiae  81  (1906) :  149-161.  Demanehe. 

La  formation  de  la  nation  Boer.    Par  6.  Demanehe.     With  Maps. 

South  and  East  Africa.  — — 

The  Africa  Hlot.  Part  III.  South  and  East  Coasts  of  Africa  from  the  Cape  of 
Good  Hope  to  Ras  Asir  (Cape  Guardafui),  including  the  Comoro  Islands. 
Originally  compiled  by  Captain  Algernon  F.  R.  De  Horsey.  Sevuntb  edition. 
London-:  J.  D.  Potter,  1905.  Size  9|  x  6,  pp.  xxvi.  and  622.  Index-charU. 
Price  3«. 

SpanUh  Colonies.  Qmtiims  Dipt.  21  (1906) :  193-205.  Lorin. 

Les  colonies  espagnoles  du  golfe  de  Guinde.     Par  H.  Lorin.     With  Map. 

Woft  Afrioa.  Delevoye. 

£oaeigne  de  Yaisseau  Delevoye,  Second  du  la  Mibsiou  Luufaut  (1903-1904).  En 
Afrique  Centrale  (Niger — Bcnoue' — Tchad).  Lcttre-Prefuce  de  M.  Lucien 
Hubert.  I'aris :  H.  Le  Soudicr,  1906.  Size  7|  x  5,  pp.  viii.  and  276.  Map  atid 
JUuBiratiotis.    Price  3.50/r. 

Weft  Afrioa.  Gnivel  and  Bony  at. 

Les  Pccheries  do  la  Cote  occidentale  d'At'rique.  Pur  A.  Gruvel  ct  A.  Buuyat. 
Paris:  A.  Challamel,  1906.  Size  10  x  6^,  pp.  280.  Maps  and  H lustrations. 
Price  Ss. 

Watt  Afrioa^Historical.  Vachat. 

Documents  sur  les  ctablissements  Fran9ais  de  TAfriquc  occidoutule  au  XVIIP 
■i^le.  Par  J.  Machat.  Paris:  A.  Challamel,  1906.  Size  10  x  6^,  i)p.  140.  Map. 
Price  2$.  6d. 

VORTH   AMERICA. 
JLmeriea.  Holler. 

Door  het  Land   van   Columbus.      Een   Reisverhanl  door   Dr.   H.  P.  N.   AluUcr. 
Haarlem :  De  Erven  F.  Bohn,  1905.     Size  10  x  6^,  pp.  x.  and  504.     Illustrations. 
Pretented  by  the  Author. 
Narrative  of  an  extensi?e  journey  througli  North  and  Central  America,  including 
the  Dutch  West  Indies. 

Canada— Anticosti.  Schmitt. 

Ifonographie  do  I'lle  d'Anticosti   (Golfe   Saint-Laurent).     Par  Joseph  Schmitt. 
Paris:  A.  Hermann,  1904.     Size  10  X  6^,  pp.  vi.  and  370.    Maps  and  Illmtraiions. 
Price  V2». 
A  ■yfltematic  account  of  the  island,  its  climate  and  natural  history. 
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GaBftda— HistorieaL  BuUr. 

V  A  Memoir  of  Jiu^^ueii  ( 'artier.  Sieur  de  laniuilou.    Hid  Voyngesto  the  8t  Lnwreiioe, 

a  BiMiu^rrapliy  ami  u  Facaimile  of  the  MaDiuchpt  of  1^1,  with  AnnoiatiooB,  etc. 

Bv  Dr.  J.  F.  Baxter.     NcfW  York  :  Dudd,  Mead  &  Co. ;  Loudon :  H.  Stevena,  1906. 

8iie  10  X  t;§,  pp.  461.     Fne^imUe  Mapt  and  lUusiratioH*.     Priet  ^2*. 

The*  first  adequate  edition  of  Cartier*6  voyages  thai  has  appeart^ 


The  I'hysical  Geography,  Geology,  Mineralogy,  and  Paleontology  of  Emaex  Coonty, 
Maaiachiuetts.  By  John  Henry  Sears.  Salem,  Maas. :  Pnhlished  hy  Um  Faifli 
lostitate,  1905.    Size  11}  X  8),  pp.  418.    Jlap  amd  lUudniiaiu. 

Vnitad  Statat  -  Surreyi.  WatoihMM. 

Kepiirt  on  the  United  States  Go¥emment  Surveya  By  Major-Oenaral  J.  Water- 
house  (late  Sorfev  of  India).  Published  bv  Colonel  F.  B.  Longe,  Sorreyor- 
General  of  India.  Calcutta,  1906.  Size  13|  x'^},  pp.  48.  lUusiraHoiu.  Premtitd 
by  the  Author. 

United  Sutet^Utah.  Davii. 

B.  Mw^m  drmp.  Zoology,  Harvard  Coil..  Gtol,  Ser.  8  (1905):  13-58. 
The  Wasatch,  Canyon,  and  House  Ranges,   Utah.      By   W.  BI.  Davis.      IFIft 
lllwitratioHg. 

CEHTBAL  AHD  SOUTH  AKEBICA. 
Ihiteh  Goiana.  GappeUt. 

Au  travcn}  ded  Forets  viergi^s  de  la  Guyane  Uollandaise.  Par  H.  van  Oappelle. 
I^aaru ;  Paris  :  C.  Berunger,  19<»5.  Size  11x8,  pi>.  198.  Map  and  IHutiratiotu, 
PHce  16^. 

Account  of  an  exploration  of  the  Nikeri  river,  apparently  in  1900,  though  the  year 
seems  nowhere  to  be  detinitely  stated. 

AUSTBALASIA  AVD  PACIPIC   I8LAHD8. 
Australia.  Lm. 

The  Coming  of  the  British  to  Austnilia,  1788  to  18*29.     By  Ida  Lee  (Mrs.  Charles 
Bruce  Marriott).    l*refaco  by  the  Uight  Hon.  the  Marquis  of  Linlithgow,    linden: 
Longmans  &   Co.,  1906.     Size  9  x  6,  pp.  xviiL  and  350.     lllugtratioH$.    Prim 
Tit.  6*/.  ntt.     Pr*  rented  by  the  Publishers. 
[To  be  reviewed.] 

Hew  Zealand.  KacBoBaU. 

Geography  of  New  Zealand  for  Senior  Pupils  in  the  Public  Schools^  Bcholanhip 
Candi<lates,  and  Pupil  Teachers.     By  J.  B.  MacDonald.    Wellington  and  Chrisi- 
church,  N.Z. :  Gordon  &  Grotch  Proprietary,  1903.     Size  7^  X  5,  pp.  lia     Map§ 
an^l  IllwUratiow.    Price  Is.  6d.     Presented  by  the  New  Zealand  Ootfemmeni. 
The  treatment  appears,  on  the  whole,  satisfactory,  the  main  surface  features  of  tlis 
Ltlands  being  clearly  and  adequately  described. 

POLAB  BEOIOHS. 

Arctie— Vorwegian  Expedition.  Vaaiei. 

The  Norwegian  North  Polar  Expedition,  1893-1896.     Scientific  Results.     Edited 

by  Fridtjof  Nan.ien.     Vol.  6.    London :  Longmans  &  Co.,  1906.    Size  12  X  9|.  pp, 

62,  X.  and  152,  and  22.     Maps  and  Plates.     PrestnUd  by  Uie  Fridtjof  Nanten  Fund. 

Includes  Memoirs  on  tlie  Bottom  Deposits  of  the  North  Polar  Sea;  on  "Dead 

Water  " ;  and  ou  Protozoa  of  the  northern  ice-floes. 

MATHEMATICAL   GEOOSAPHY. 
Eefraction.  ItlL 

Itefraktiondtafelu.  Yon  Dr.  L.  de  Ball.  Leipzig:  W.  Engelmaun,  1906.  Siie 
l-J  X  8,  pp.  xiv.  and  18.    Price  2*.  Gd. 

(live  the  results  of  recalculations  on  the  Imsis  of  Badau*8  theory. 
Sarveying.  YImmt* 

An  Elementary  Treatise  on  Photographic  Methods  and  Instruments,  indiidinff  a 
Concise  Beview  of  executed  Photogiaphio  Surveys  and  of  PabUcatiooa  of  UKb 
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Subject  By  J.  A.  Flemer.  New  York :  J.  Wiley  &  Sons ;  London :  Chapman  ft 
Hall,  1906.  Size  9}  x  6,  pp.  xx.  and  438.  Platetf.  2U.  net.  Presented  by  Mes9rs. 
Chapman  <l  Hall,    [To  be  reviewed.] 

PHT8I0AL  AND  BIOLOaiCAL  GEOOBAPHT. 
Ooaanographj.  Herwig. 

Die  Beteiligung  DeaUchlands  an  der  Iniomationalen  MeeresforschuDg.  III. 
Jahreabericht,  orstattet  von  dem  Yoreit'ifienden  der  Wiasenschaftliohen  Kommiaaion 
Dr.  W.  Herwig.  Berlin :  Otto  Salle,  1906.  Size  11}  X  8,  pp.  vi.  and  192.  CharU 
and  Diagrams.  Presented  by  the  Deutsohen  Wissensoha/tlichen  Kommisiion  fur  die 
InterncUiunale  Meeresforsc/iung, 

Oceanography— Current-meter.  Witting. 

Conseil  Perm.  InU  Explor.  Mer,  PM.  Ciroonsiance,  No.  30  (1905):  pp.  8. 
Kurze  BescbreibuDg  eines  elektriacb  regiatrierenden  Strommesaers.    Yon  Rolf  J. 
Witting.     With  lUustratians. 

Oeeanography— Cuxrents.  Hanaen  and  Ekmtn. 

Conseil  Perm.  Int.  Explor.  Mer,  PM.  Circonstance,  No.  34  (1906) :  pp.  42. 

Fridtjof  Nansen.  Methods  for  measuring  direction  and  velocity  of  Gnrreuts  in 
the  Sea.     With  an  Appendix  by  Dr.  Y.  Walfrid  Ekmau.     With  Illustrations. 

Oceanography—Currents.         CR.  142  (1906) :  215-246.  Thoulet  and  CheyalUer. 

Snr  la  circulation  ocdaniquo.    Note  de  MM.  Thoulet  et  Chevallier. 

Oeeanography — Xethods.  Kofoid. 

Consea  Perm.  Int.  Explor.  Mer,  Publ  Citconstdnoe,  No.  32  (1905) :  pp.  10. 

Oharles  Atwood  Kofoid.  A  sclf-closiDg  Water  Bucket  for  I'lanktou  Investigations. 
With  lUuitrcUions. 

Oeeanography — Tides.     B.  Mus^e  Oc^anoj.  de  Monaco^  No.  68  (1906):  pp.  20.     Berget. 
Ck>ur8  d'Oc^nographie  fonde  It  Paris  par  S.  &  S.  le  I*riuce  de  Monaco ;  2r  Annde. 
Lea  Maries.    Par  A.  Berget.     With  Diagrams. 

Mia.  Bamann. 

Bodenkunde.  You  Dr.  £.  Rumann.  Zweite  Aufl.  Berlin:  J.  Springer,  1905. 
Size  9i  X  6J,  pp.  xU.  and  432.     Price  98. 

Speleology.  KnebeL 

Kohlenkunde  mit  Beriicksichtigung  der  Karstphiinomouo.  Yon  Dr.  Walther  von 
Knebel.  (Der  Wissensohaft,  Heft  15.)  Braunschweig  :  F.  Vieweg  u.  Sohn,  1906. 
Size  9x6,  pp.  xvi.  and  222.    lUuntrcUioM,    Price  5s.  Qd, 

A  systematic  text-book  of  speleology. 

▼olcanoes.     Verh.  15  Deutsch.  Oeoyraphentatjes  Danzig  (1905) :  135-150.    Friederiohsen. 
Dr.  Moritz  Alphous  Stiibels  Yerdieuste  um  die  moderne  Yulkanologie.     Yon 
Dr.  Max  Friederichson. 

Xoogeography— Fishes.  Trybom. 

Conseil  Perm.  Int.  Explor.  Mer,  Publ  Circonstancc,  No.  28  (1905):  pp.  34. 

Berioht  iiber  die  Austalten  zur  Yermehrung  dea  Laclises  uiid  der  Meerforellen 
in  den  Fliissen  der  Ostsee  .  .  .  beurbeitut  von  Dr.  Fil.  Trybom. 

AHTHBOPOaEOOBAPHT  AHD  EI8T0BICAL   GEOOBAPHT. 

Anthropogeography.  Beclus. 

Elisee  Beclus.  L*Hommo  et  la  Terrc,  Tome  P^  Lea  Primitifs,  Histoiro  Anuieune. 
Origines,  Milieux  telluriques,  Travail,  Peuplea  attardds,  Families,  Classes, 
Peuplades,  Rytbme  do  rUistoire,  Iranio,  Caucu^ie,  l^otamio.  Paris:  Librairie 
Univeraelle,  Inol  dated].  Size  11^  x  8^,  pp.  iv.uud  5S0.  Maps  and  llluitratiom. 
Price  15 /r.    Presented  by  M.  Paul  Rectus.     [To  be  reviewed.] 

CoBunercial — Cocoa-nut.  Prudhomme. 

Le  Gocotier,  Culture,  Industrie  et  Commerce  dans  les  principaux  pays  de  production. 
Coprab,  Huile,  Fibre  de  Cooo  et  derive's  divers.  I'ar  £.  l^rudhomme.  Paris  :  A. 
Challamel,  1906.     Size  10  x  %  pp.  492.     Illustrations.     Price  lU.  6d. 

Hiftorieal— Early  Travels.  Purchas. 

Haklaytus  Posthumus,  or  Purchas  His  Pilgrimes.     By  Samuel  Purchas,  b.d.    Yols. 
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13  and  14.  Glasgow  :  J.  MaoLehoflc  &  80118,  1906.  Size  1)  X  6,  pp.  (voL  18)  xx. 
and  560 ;  (vol.  14)  xx.  and  502.     Faesimile  Maps. 

These  volumes  ewbrac^  the  conclusion  of  the  early  English  and  Dutch  voyages  to 
the  nortli,  und  the  beginning  of  the  American  section. 

Hiitorieal—Vapf.  Riv,  Q.  lialiana  12  (1905) :  585-601.  MariiKlti 

Esame  di  sei  carte  nauticbe  dei  secoli  XYI.  e  XYII.  Apponti  di  Olinto  HarioellL 

Diflousses  the  sourcea  and  relationships  of  six  Italian  maps  of  the  Mediterranean, 
or  |>art8  of  it,  with  dates  between  1556  and  1615. 

Hiitorioal— Bakai.  J.K,  Anaiic  S.  (1906) :  460-464.  Thonia. 

Sakastana.     By  F.  W.  Thomas. 
Sujiplementary  notes  (ef.  May  number,  p.  522). 

Hiiiorieal — Yinland  Yoyagei.  VialMB. 

Narshe  G.S.  Aarbog  16,  1904  1905  (1905):  1-41. 

Nordmasud  og  Skrwlinger  in  Yinland.    Af  Professor  Dr.  Yngvar  Nielsen. 
History  of  Geograpliy.  Lefraae. 

Les  Navigations  do  rantagruel.  Etude  snr  le  (xcographie  Kabelaisienne.  Par 
Abel  Lefranc.  I'uris  :  H.  Leclero,  1905.  Size  10  x  6^,  pp.  '3Si.  FactitnUe  Majm 
and  lUwtrationa.     Frict  dt. 

Interesting  as  throwing  light  on  the  geographiral  knowledge  of  the  time  of  Babelais 
and  tlie  uctuul  sources  from  which  he  drew  his  dobcriptious. 

History  of  Geograpliy.  G.Z.  12  (1906) :  20-37.  Bergwr. 

Die  Lehro  von  dor  Kugrlgestalt  der  Erdo  im  Altertum.  Yortrag,  gehalten  im 
Yerein  fiir  Erdkunde  in  Halle,  von  Hugo  Berger. 

History  of  Geography.  d'Bja, 

Socicdude  de  Geogruphia  de  Lisboa.  Algumus  Cartas  ineditas  do  Yisconde  de 
Santarem,  com  uiua  iutroduc9ilo  o  uotas  por  Yiceute  Almeida  d'E^a.  Liaboa, 
1906.     Size  10  x  6J. 

Beligions — ^Historical.  KftgnaghL 

Riv.  (/.  Italiana  12  (1905):  257-266,  369-:i75,  464-475,  523-530. 

La  Statistica  delle  Beligioni  ai  primi  del  Secolo  XYII.  seoondo  Giovanni  Botero, 
di  Alberto  Magnughi. 

BIOGBAPKT. 

Ferrari.  Itic.  G.  lialiana  12  (1905) :  :]29-339,  45§-463.  AlmagU. 

Le  opinioni  e  le  conoscenzc  geogratiche  di  Antonio  de  Ferrariis.  Memoria  di 
Koberto  Almagia. 

Antonio  Ferrari,  suruamed  Galatco,  lived  in  the  latter  half  of  the  fifteenth  and 
early  part  of  the  sixteenth  century,  and  among  his  various  writings  paid  some  attention 
to  geography  and  map-making. 

Gordon.  Gordon. 

A  Varied  Life.  A  lleoord  of  Military  and  Civil  Service,  of  Siwrt  and  of  Travel  in 
India,  Central  Asia,  and  l»ersia,  1849-1902.  By  General  Sir  Thomas  Edward 
Gordon,  K.c.n.,  etc.  London:  John  Murray,  1906.  Size  9  x  6,  pp.  xfi.  and  35a 
lUwlratioiuf.    Frice  15*.  net.     Fre»tnUd  by  the  FuUUli&r.     [To  be  reviewed.] 

Beclos.  (7.Z.  12  (1906) :  65-79.  Girardin  and  BnmhM. 

Elise'e  Kcclus'  I^eben  und  Wirken  (1830-1905).  Yon  Paul  Girardin  und  Jean 
Brunhes. 

Bichthofen.  O.Z.  12  (1906) :  1-11.  HottSAr. 

Ferdinand  von  llichthofcus  Bedeutuug  fiir  die  (Jeographie.    Yon  Alfred  Hettner. 

Bichthofen.  Biv,  G.  Italiana  12  (1905) :  577-584.  Poran. 

Fcrdinando  von  Bichthofen  e  la  sua  opera  scieutitica.    Nota  del  Prof.  Filippo  Poieiia. 

Wissmann.  6\Z.  12  (1906):  12-20.  Kiiohhflff. 

Hermann  v.  Wissmann  zum  Gedachtnis.    Von  Alfred  Kirohhoff. 
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eSHEBAL. 


IntematicniAl  Oatalogne  of  Soientifio  Literatme.  Fourth  Annual  Iflsne.  H. 
Oeology.  London :  ^rrison  ft  Sons,  1906.  Size  8)  x  5),  pp.  yiii.  and  250. 
Pr^l6t.6d. 

Britlih  Empire.  B.  Engineen  J.  8  (1906) :  319-338.  Magnire. 

The  FronUen  of  the  British  Empire.    By  Dr.  T.  Miller  Magnire.     WUh  Maps. 

Britiih  Empire.  Kew  B,  (1905) :  9-43.  

Botanical  Surrey  of  the  Empire. 
Sketches  the  work  done  during  the  last  half-century  (cf.  afUe^  p.  296). 

Catalogue  of  Maps.  [Senlsby.] 

British  Museum.  Catalogue  of  Maps.  Aooessions.  Part  xxxlx.  March,  1906. 
London:  Printed  by  William  Clowes  &  Sons,  1906.  Size  11}  x  9,  pp.  274.  Pre- 
•ented  hy  the  SuperitUenderU  of  the  Map  BooMf  BriiUh  Museum. 

A  most  useful  catalogae,  including  maps  in  printed  books  as  well  as  those  published 
separately.  It  is  not  only  a  guide  to  recent  maps,  but  gives  the  titles  of  all  older  maps 
lately  added  to  the  national  collection. 

Educational.  

Beport  of  the  Felsted  School  Soientifio  Society  (founded  1877)  for  the  year  1905. 
Earls  Oolne,  1906.    Size  8)  x  5),  pp.  16. 

The  society  includes  a  geographical  section. 

Sduoational—Oartography.        J.G.  6  (1906) :  161-175.  Jeiferion. 

About  Nets  for  Map  Drawing.    By  M.  S.  W.  Jefferson.     WUh  Illu$tralum$. 

BzbibitioB.  Bpielmtnn. 

Boyal  Commission  St.  Louis  International  Exhibition,  1904.  The  British  Section. 
Compiled  by  Sir  Isidore  Spielmann.  Issued  by  the  Royal  Commission,  1906. 
Sise  14  X  11,  pp.  392.    lllustratione.    Presented  by  the  (Jommission. 

Ctoographical  Memoirs.  Batsel  and  Helmolt. 

Kleine  Schriften  von  Friedrich  Ratzel.  Ausgewahlt  und  herausgegeben  durch 
Hans  Helmolt  Mit  ciner  Bibliographle  von  Viktor  Hantzsch.  2  vols.  Miinchon 
und  Berlin :  R.  Oldenbourg,  1906.  Size  10  x  7,  pp.  (vol.  1)  xxxvi.  and  530  ;  (vol. 
2)  X.,  542,  and  Ixii.    PortraiU.    Price  22s.  Qd. 

A  collection  of  articles  and  memoirs  from  a  variety  of  scattered  sources,  some  of 
them  not  generaUy  accessible. 

eaographioal  Society.    B.S.  EMdiviaU  de  G.,  6  Ser.  (1906) :  435'-459.    Abbate  and  Zeki« 

Oentenaire  de  Mohamed  Ali  et  trenti^me  anniversaire  de  la  fondation  de  la 
Booi^t^  de  G^ographie.    Par  Dr.  Abbate  Pacha  et  Z^ki  Bey.     With  Portrait. 

GMgraphy.  

The  "  Round  the  World  "  Series.  Our  Planet.  London :  T.  C.  &  E.  C.  Jack,  [not 
dated}.  Size  7)  x  5,  pp.  256.  Maps  and  Illustrations.  Price  Is.  Od.  Pretented 
by  the  Pvhlishers. 

This  volume  treats  of  the  Earth  in  relation  to  other  heavenly  bodies,  and  of  the 
broader  distributions  on  its  surface. 


NEW  MAPS. 

By  E.  A.  BEEVES,  Map  Curator^  R.G.S. 

BUBOPX. 
XnglMid  and  Wales.  Ordnance  Burraj. 

Obdsavob  Subyxt  ov  Ekqland  and  Walh  : — Sheets  published  by  the  Direotor* 
.  General  of  the  Ordnance  Survey,  Southampton,  from  July  1  to  31, 1906. 

S  miles  to  1  inoh  :— 

liftrge  Series,  printed  in  colours,  folded  in   cover  or  flat  in  sheets,  3,  5,  6,  7. 
PfMe,  on  paper^  Is.  6d, ;  mounted  on  linen,  2s. ;  mounted  in  section^  2s.  6i.  eaofi. 

No.  III. — Sbftkmd£b«  1906.]  y 


306  NSW  MAPS. 

l-ineh  (third  edition) : — 

In  ontlino,  33,  42,  50,  151, 185,  221,  249.     U.  each  (engrayed). 

Printed  in  ooloors,  folded  in  cover  or  flat  in  sheets,  220,  223.  Prtee,  on  paper.  Is. ; 

mimrUed  on  linen,  Is.  6d. ;  mounted  in  iection;  28.  ecuih, 

6-iiioh — Coanty  Maps^Cfirst  reyision) : — 

Breeknoekihire,  13  n.e.  Cardiganshire,  4  8.E.,  6  n.e.,  15  b.w.  CannarthiiMhlr>» 
10  N.B.,  18  8.W.,  35  K.B.,  8.S.,  43  8.W.  DeTonshlie,  17  K.B.,  8.B.,  18  8.W.,  82  8.W., 
43  N.E.,  48  N.E.,  54  8.W.,  8.E.,  59  N.E.,  72  N.W.,  79  8.W.,  88  n.e.,  8.E.,  89  xr.w^  90  8.E^ 

92  N.W.,  93  N.W.,  B.W.,  9t  N.W.,  99  8.W.,  100  8.W.,  102  8.E.,  8.W.,  109  H.E^  113  H.W. 

Idneolnshire,  77  8.E.,  86  8.w.,  87  n.e.,  s.e.,  88  n.w.,  89  n.w.,  97  H.w.,  irji.,  b.w^ 
99  H.B.,  100  N.W.,  N.E.,  8.W.,  102  (n.w.  and  n.e.),  108  n.w.,  s.e.,  110  (n.e.  and  8.B.), 
8.W.,  (s.e.  and  n.e.),  116  s.e.,  117  s.w.,  8.E.,  118  n.e.,  s.w.,  8.e.,  125  n.w.,  itjl,  8.W., 

8.E.,  126  N.E.,  8.W.,  127  8.W.,  1H3  8.W.,  8.E.,  134  N.W.,  135  N.W.,  8.B.,  186  8.W.,  140  H.B., 

154  8.W.  Norfolk,  6  n.e.,  95  n.e.,  104  8.E.,  105  aE.  Suffolk,  4  n.e.  Warwiekshix*, 
31  8.E..  32  8.W.,  6.E.,  38  N.W.,  aw.,  39  n.w.,  45  s.e  ,  51  n.e.  Torkshira  (First  Beyision 
of  1891  Survey),  288  be.,  289  s.w,     U,  each. 

26-inoh — Gonnty  Maps  (first  revision) : — 
Carmarthenshire,  XII.  8;  XXX.  13, 14, 15, 16;  XXXII.  13, 14,  15, 16;  XXX TIT. 
13, 14,  15, 16:  XXXIV.  14,  15;  XXXV.  13;  XXXVIII.  1,  2,  3,  4,  5,  7,  8,  9, 10, 
11,  12;  XXXIX.  1,  2,  3,  5,  8,  9,  10,  12;  XL.  1,  2,  4,  5,  6,  7,  8,  9,  10, 11, 12;  XLL 
4,  5,  7,  9, 10, 12 :  XLII.  1,  2,  3,  4,  5,  6,  9.  Dsvonshire,  L.  3,  6,  7, 12, 14, 15, 16; 
LXI.  4;  LXU.  I,  3,  4,  6,  7,  8,  10,  11,  12,  15,  16;  LXXIV.  2,  4,  8,  11, 12,  14, 15, 
16;  LXXXVn.  1,  5,  9,  13;  XCVII.  1,  5,  9,  13,  14,  15;  XOVIII.  13;  CV.  2,  5, 
15:  CVI.  5;  CXII.  5,  9,  13;  CXVIII.  1,  5,  6,  9,  10, 11, 15;  CXXX.  8,  5,  6,  7; 
CXXXVU.  9.  Liacolnshiro,  L.  4;  LI.  1,  4,  5,  8, 11, 12, 16;  UI.  2,  3,  4,  5,  6, 7, 
8.  9,  10,  11,  12,  13,  14,  16;  LIIL  1,  2,  3,  4,  5,  7,  8,  9,  10, 11, 12, 13, 14, 15, 16; 
LTV.  1,  2,  3,  4,  5,  6,  7,  8,  9, 10,  11,  12,  13,  14,  15;  LV.  2,  3,  6,  11,  13,  14,  16; 
LIX.  12;  LX.  1,  5, 13,  16;  LXL  2;  LXIV.  4,  8,  16;  LXVL  1,  5,  6,7,  10,  14; 
LXVn.  9, 11, 14, 15.    Norfolk, X.  12, 16;  XI.  13, 15;  XXVIL  8, 12, 16;  XXVIIL 

1,  5,  6,  7.  9, 10,  11, 18, 15 ;  XXXVIII.  1,  8,  10, 12,  16 ;  XXXIX.  1,  2,  3,  5,  6,  7,  9, 

10,  11, 13,  14, 15;  L.  4,  7,  12;  LL  2,  3,  5,  6,  il,  10;  LXIL  1,  2,  3,  5,  6,  7,  8,  9,  10, 

11,  13,  14,  15;  LXXm.  4,  8,  12, 16;  LXXIV.  1,  2,  3,  5,  6,  7,  9, 10,  11,  18,  14; 
LXXXV.  16;  LXXXVL  2,  9, 10, 11,  13, 14, 15;  LXXXVII.  5,  9, 13.  Pwmbroka- 
shire,  IL  12;  III.  13;  XIL  8.  Yorkshire  (First  Revision  of  1891  SorveyXOOLnL 

2,  3,  4,  6,  7,  8;  CCLXII.  1,  2,  3,  5,  6,  7,  8, 11,  16 :  COLXIU.  1,  5,  6,  8,  9,  10,  11, 
12, 13,  14, 15. 16 ;  CCLXIV.  4,  5,  7,  8,  9,  10,  11,  12, 14,  16 ;  CCLXV.  2 ;  OOLXVL 
15, 16;  CCLXX.  4, 12;  CCLXXL  1,  2,  6,  9,  10,  13,  14;  CCLXXVm.  2,  8.  8f. 
each.    CCLXX.  7;  CCLXXVIIL  16.     U.  6d.  each. 

(JE.  Stanford^  London  Agent.) 

France.  Ministre  de  I'lntfaienr,  Faiif . 

Carte  de  la  France  dress^e  par  ordre  du  Miiiistre  de  rint<frienr.  Scale :  1 :  100,000 
or  1  inch  to  1*6  stat.  mile.  Sheets  (new  editions):  xviii.-12,  Crt^py-en-Valois ; 
xvni.-26,  Isoire;  xxin.-33,  Apt;  xxxi.-88,  Bastia.  Paris:  Minis&re  de  Plnt^ 
rieur,  Service  Vicinal,  1906.    Price  O.SO/r.  each  sheet. 

Glasgow.  Jolmstci. 

Flan  of  Glasgow.  Scale:  1 :  10,560  or  6  inches  to  one  stat.  mile.  Edinbargh: 
W.  &  A.  K.  Johnston,  [1906J.  Price  28.,  mounted  on  doth.  Preeented  (y  ike 
PMi8her. 

A  good  useful  plan  of  Glasgow,  clearly  drawn  and  printed  in  oolonri.  For  the 
purpose  of  general  reference,  an  index  might  have  been  added  with  advantage. 

Scandinavia.  Both. 

Nordon  af  Dr.  Magnus  Koth.  Scale  1  : 1,000,000  or  1  inch  to  15*8  stat.  miles.  8 
sheets.    Stockholm :  P.  A.  Norstedt  &  Sons,  1906. 

A  new  edition  of  an  orographically  coloured  walUmap  of  Norway,  Sweden  and 
Denmark  which  first  appeared  in  1883.  It  is  boldly  executed,  the  names  of  all 
important  places  being  printed  in  large  type  so  as  to  be  seen  at  a  distance,  while  the 
smaller  names  can  be  read  upon  close  inspection. 

ABIA. 

China.  Topographical  Section,  Oenortl  8tt£ 

FrovinOe  of  Ch6-Cbiatig  (ptovisional  hune).    Scale  1 : 1,000,000  or  1  inch  to  IS-S 
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•tai  miles.     London :  Topographical  Section,  General  StaiT,  War  Office,  1906. 
Priee  28.    Pre$ented  by  the  JHreetor  of  Military  Operatiom. 

Indian  Ooyemment  Bnrveyf .  Snrveyor-General  of  India. 

Indian  Atlas,  1  inch  to  4  miles.  Sheets:  2  v.e.,  parts  of  districts  Larkhana, 
Karachi,  and  Hyderabad  (Sind,  Bombay  Presidency),  additions  and  corrections 
to  1908.  16  N.W.,  parts  of  districts  Dera  Ismail  Khan  (N.W.  Frontier  Province), 
Mianwali,  and  Shabpnr  (Punjab),  corrections  to  1905.  24  n.e.,  parts  of  districts 
Sorat,  Thana,  and  Nasik,  and  of  Dharampor,  Bansda,  Jawhor,  and  Surgana  States 
(Bombay  Presidency),  and  Daman  (Portngnese  Territory),  additions  to  1902.  36 
8.B.,  parts  of  States  Ali  Hajpnr,  Jobat,  Jhabua,  Gwalior,  Indore,  and  Pbar  (G.I. 
Agenoy),  additions  to  1908.  41  v.w.,  parts  of  districts  Belgaum  and  Batnagiri, 
of  KoUukpar,  Kumndvad,  Sangli,  Inchalkaranji,  Bavda,  Kagal,  and  Savantvadi 
States  (Bombay  Presidency),  and  of  Goa  (Portngnese  Territory),  1905.  43,  parts 
of  South  Kanara,  Malabar,  and  Coorg  (Madras  Presidency),  and  Mysore  State, 
additions  to  1905.  59  N.E.,  parts  of  districts  Ghitaldroog  (Mysore)  and  Ananta- 
pnr»  Bellary,  Gnddapah,  and  Kumool  (Madras  Presidency),  additions  to  1898. 
60  SJL,  parts  of  districts  Mysore,  Bangalore,  Tumknr,  and  Kolar  (Mysore),  and 
of  Salem  and  Goimbatore  (Madras  Presidency),  additions  to  1904.  73,  puts  of 
districts  Indnr,  Tandnr  (Nizam's  Dominions),  Amraoti,  Wun,  Wardfaa,  Ghanda, 
.  Nagpnr,  and  Bhandara,  and  of  State  Bastar  (Gentral  Provinces),  additions  to 
1908.  90  8.W.,  parts  of  districts  Mandla,  Bilaspur,  and  Balaghat  (Gentral  Pro- 
yinoes),  and  Rewah  State  (G.I.  Ageney),  addition  to  1904.  105  s.w.,  parts  of 
districts  Banohi  (Bengal)  and  Bilaspur  (Central  Provinces),  and  of  States  Gangpnr 
(Bengal),  Sargija,  Jashpur,  Udaipnr,  and  Baigarh  (Central  Provinces),  additions 
to  1905.  118,  parts  of  districts  Dinajpur,  Goalpara,  Garo  Hills,  and  Kangpnr 
(East  Bengal  and  Assam),  Darjeeling,  Pnmea,  and  Bhutan,  Cooch  Behar  and 
Sikkim  States  (Bengal),  additions  to  1903. — Index  to  Indian  Atlas,  showing 
■beets  that  have  been  published  up  to  October  1,  1905. — Province  of  Eastern 
Bengal  and  Assam,  1  inch  to  82  miles,  1906. — Madras  Presidency,  1  inch  to  82 
miles,  additions  to  July,  1905.— Assam,  1  inch  to  4  miles.  District  Sibsagar, 
1905.— Bengal,  1  inch  to  4  miles.  District  Gnttack,  1905.— Lower  Provinces, 
Bengal,  1  inch  to  4  miles.  District  Patna,  additions  to  1905.— Part  of  Eastern 
Bengal  and  Assam,  1  inch  to  4  miles.  District  Tippera  (Second  Edition),  1906. 
— ^Bombay,  1  inch  to  4  miles.  District  Kolaba,  1906.— N.W.  Frontier  Province, 
1  inoh  to  4  miles.  District  Kohat,  1906.— United  Provinces  of  Agra  and  Oudh, 
1  inch  to  4  miles.  Districts:  Hardoi,  additions  to  1905;  Meemt,  1906;  Partab- 
garh,  additions  to  1905.— Gentral  Provinces,  1  inch  to  12  miles.  District  Balaghat, 
1905.— United  Provinces  of  Agra  and  Oudh,  1  inch  to  8  miles.  District  Partab- 
garb,  1905.— Levels  in  the  Punjab,  1  inch  to  2  miles,  1905.— North- Western 
T^ans-Frontier  Survey,  1  inch  to  4  miles.  Sheet  7  n.w.  (Preliminary  Edition), 
part  of  Persia  (Bandar  Abbas,  1905.— South- Western  Asia  Survey,  1  inch  to  4 
miles.  Sheet  89  s.w.,  part  of  Persia  (Laristan),  1905.— Bengal  Survey,  1  inch 
to  a  mile.  Sheets :  99  (Second  Edition),  parts  of  States  Bamra,  Gangpnr,  and 
Bonai,  Seasons  1861-63,  1905;  100  and  101  (Second  Edition),  parts  of  States 
Bamra  and  Bonai  (Bengal),  Season  1861-62,  1905;  128  (Second  Edition),  parts 
of  district  Singhbhum  and  States  of  Gkingpur,  Bonai,  and  Keonjbar,  Seasons 
1860-62, 1906;  309,  parts  of  districts  Nadia,  Jessore,  Khnlna,  and  24  Parganas, 
Seasons  1848-53,  1906.— Eastern  Bengal  and  Assam  Survey,  1  inch  to  a  mile. 
Sheet  426  (Second  Edition),  parts  of  districts  Chittagong  (East  Bengal  and 
Aasam),  and  Akyab  (Burma).  Seasons  1883-87, 1888-93, 1905.— Bombay  Survey, 
1  inoh  to  a  mile.  Sheets :  59  (Second  Edition),  parts  of  States  Navanagar,  Dhrol, 
Khirasra,  Morvi,  Yankaner,  and  Kotra  Nayani  (Kathiawar  Agency),  Season 
1878-74,  additions  to  1905 ;  106,  parts  of  districts  Ahmedabad,  Baroda  State,  and 
Mahi  Kantha,and  Kathiawar  Agencies,  Season  1875-76,  additions  to  1903;  120, 
pEtfti  of  district  Ahmedabad,  Mahi  Kantha  Agency  and  Baroda  Agency,  Seasons 
1878-80,  additions  to  1902 ;  130  (Second  Edition),  parts  of  district  Surat  and  of 
States  Baroda  and  Sachin,  Seasons  1876-77,  1880-81,  additions  to  1902 ;  282 
piurtB  of  districts  Kanara  (Bombay)  and  Shimoga  (Mysore)  (Madras),  Seasons 
1881-83,  1898-1901,  1905;  336,  parts  of  districts  Ghitaldroog  (Mysore),  Madras, 
and  Dharwar  (Bombay),  Season  1882-83,  1893-94,  additions  to  1905.— Burma 
Surrey,  1  inoh  to  a  mile.  Sheets :  2,  parts  of  district  Chittagong  (East  Bengal 
and  Assam)  and  Akyab  (Bnrma),  Seasons  1883-87,  1888-93,  1905;  75  (N.S., 
Preliminary  Edition),  parts  of  districts  Minbu,  Thayetmyo,  and  Kyankpyu, 
Season  1903-04,  1905;  114  (N.S.),  pait  of  district  Thayetmyo,  Season  1900-01, 
1905;  127  (N.S.,  Seoond  Edition),  parts  of  districts  Bassein  and  Myaungmya, 
S6M0IUI  1886-87, 1889-92, 1905;  211  (Second  Edition),  parts  of  districts  Ibarra- 
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waddy  and  Henzada,  Seasons  1880-85, 1902-03, 1905 ;  214  (Third  Edition),  parti 
of  districts  Henzada,  Ma-ubin,  Hanthawaddy,  and  Tharrawaddy,  Seasons  1882- 
84, 1888-89, 1902-03, 1905 ;  295  (Seoond  EditionX  parts  of  district  Yamethin  and 
Sonthern  Shan  States,  Seasons  1894-95,  1899-1900, 1905 ;  568,  609  (N.8.),  parts 
of  Sonthern  Shan  States,  Season  1903-04,  1905.— Central  India  and  Rajpotana 
Sarvey,  1  inch  to  a  mile.  Sheet  413,  parts  of  district  Jalann  (United  ProVinoesX 
Datia,  and  Gwalior  (O.I.  Agency),  Seasons  1852-56,  1906.— Central  ProTinoes 
Survey,  1  inch  to  mile.  Sheet  19  (Seoond  Edition),  parts  of  district  Miraapnr 
(United  Provinces)  and  Sargi:ga  State  (Central  Ihrovincee),  Season  1867-68, 
1883-84, 1905.->Madras  Survey,  1  inch  to  a  mile.  Sheets :  2  (Second  Edition), 
parts  of  districts  Kanara  (Bombay)  and  Shimoga  (Mysore)  (iBiadras),  Seasons 
1881-83,  1898-1901,  1905;  23  (Seoond  Edition),  parts  of  districts  Chitaldroog 
(Mysore),  Madras,  and  Dharwar  (Bombay),  Seasons  1882-83,  1893-94,  additions 
to  1905 ;  24,  parts  of  districts  Dharwar  (Bombay),  Shimoga,  and  Ohitaldroog 
(Mysore),  Seasons  1882-83,  1893-94,  corrected  to  1903.— Punjab  Survey,  1  inch 
to  a  mile.  Sheets :  198  (Preliminary  Edition),  parts  of  districts  Montgomery  and 
Ferozepore,  Seasons  1901-02-03, 1905;  279,  parts  of  districts  Bohtak  and  Gur- 
gaon  and  States  Nabha,  Patiala,  Jind,  Dujana  (Punjab),  and  Jaipur  (Rajputana), 
Seasons  1861-63, 1867-68, 1874-75, 1905.— Sind  Survey,  1  inch  to  2  mUee.  Sheets: 
41,  42,  61,  62,  parts  of  districts  Larkhana,  Hyderabad,  Sukkur,  and  Ehairpor 
State,  Seasons  1893-94, 1901-03, 1905.— Sind  Survey,  1  inch  to  a  mile.  Sheets: 
8,  district  Larkhana,  Season  1900-01,  1905;  25,  district  Larkhana  and  Hydera- 
bad, Seasons  1893-94, 1901-03, 1905;  44,  district  Hyderabad  and  Eairpur  State, 
Season  1901-04, 1905 ;  59,  district  Sukkur,  Seasons  1892-93,  1899-1901,  1905.— 
United  Provinces  Survey,  1  inch  to  a  miie.  Sheets :  84  (Third  Edition),  parts  of 
districts  BareUly,  Dudaun,  Shajahanpur  and  Pilibhit,  Seasons  1895-1900,1905; 
115  (Second  Edition),  part  of  district  Eheri,  Seasons  1892-93, 1895-99, 1905;  116 
(Second  Edition),  parts  of  districts  Eheri  and  Sitapur,  Seasons  1864-65, 1895-97, 
1904-05;  132,  districts  Eheri,  Sitapur,  and  Bahraich,  Seasons  1863-67,  additions 
to  1904, 1905 ;  186,  parts  of  districts  Lucknow,  Unao,  Bai  Bareli,  and  Bara  Banki, 
Season  1860-64,  additions  to  1908 ;  138,  part  of  district  Bae  Bareli,  Season  1861- 
63,  additions  to  1904 ;  202  (Second  Edition),  parts  of  district  Mirzapur  (United 
Provinces)  and  Sarguja  State  (Central  Provinces),  Seasons  1867-68,  188S-84, 
l905,^Pr6mU4d  by  ike  Secretary  of  State  for  India  through  the  India  Office, 

Korea.  ZTegimof  uidXiKf. 

Map  of  Northern  Korea,  constructed  by  A.  I.  Zveginzof  and  Baron  N.  A.  Kort 
Scale  1 :  840,154  or  1  inch  to  13*8  stat.  miles.  1904.  [In  Russian.]  PreemUcd  by 
Colonel  J.  de  Shohaieky, 

A  short  time  before  the  outbreak  of  the  Russo-Japanese  war,  M.  A.  Zveginiof  and 
Baron  N.  A.  Korf  made  an  extensive  journey  through  Northern  Korea,  during  whioli 
surveying  was  carried  on  as  well  as  circumstances  would  admit,  the  result  of  which 
work,  combined  with  that  of  earlier  travellers,  is  shown  on  this  map.  The  positloiis 
of  thirteen  points  were  determined  astronomically  by  M.  Zveginzof,  and  these, 
together  with  other  determinations  by  Colonel  Strelbitzki,  enabled  the  aathon  to 
adjust  their  route-traverses.  The  relief  is  shown  by  approximate  contonra  or  ftcm- 
lines,  resulting  from  many  barometric  observations  taken  during  the  journeys. 
Although  necessarily  incomplete  in  many  parts,  this  map  is,  in  some  reqpeoti,  an 
advance  on  others  of  the  same  region  which  have  appeared. 

Siberia.  Tllla. 

Carte  des  bassins  des  oceans,  mors,  fleuves  et  lacs  de  la  Russie  d'Asie  ei  des  pm 
Umitrophee,  dress^  par  le  S^nateur,  g^n^ral-lieutenant  d'Etat-Major  A.  de  Tmo, 
Scale  1 : 4,200,000  or  1  inch  to  66*3  stat.  miles  to  an  inch.  4  sheets.  Si  Peten- 
haifi :  Minist&e  des  Yoies  et  Communications,  1905.  Preeented  by  OoUmei  J.  de 
ShokaUky. 

This  large  map  of  Asiatic  Russia  and  surrounding  regions  has  been  published  as 
a  supplement  to  the  memoir,  in  Russian,  *Superficie  de  la  Bussie  d'Asie.'  Tlis 
various  river-basins  are  clearly  marked  out  by  coloured  lines,  the  larger  dxaintge 
areas  being  shown  by  broad  lines  of  colour,  and  the  basins  of  the  tributaries  by  nanover 
lines.  It  is  far  more  than  a  rough  diagram,  as  the  special  colouring  is  raperiinposed 
on  what  is  really  a  most  useful  general  map  of  Asiatic  Russia,  giving  many  phfB^ 
names  and  much  general  information,  although  without  hills,  which  woul4  oniy  faavs 
tended  to  confuse. 
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AniOA. 
Sgjpl  Bnrraj  Department,  Cairo. 

Map  of  Egypt.  Soale  1 : 50,000  or  1  inch  to  1'3  Btat.  miles.  Sheets:  b.e.  I-l, 
m.-l.  Oairo :  Public  Works  Ministry,  Survey  Department,  1906.  Presented  by 
<Ae  DireeloT'Oeneral,  Survey  Departmewt,  Cairo, 

Sgypt.  Snryey  Departmenti  Cairo. 

Topographical  map  of  Giza  Province.  Scale  1 :  100,000  or  1  inch  to  1*6  stat. 
mile.  Bneets:  h.e.  1-2;  8.E.  1-5,  1-6.  Oairo:  Public  Works  Ministry,  Survey 
Department,  1904-05.  Pre$ented  by  the  DireeioT'Oenerid,  Survey]' Department, 
Cairo. 

WTmuk  Congo.  Barralier, 

Oarte  du  Congo  Fran^ais  dress^e  par  Emmanuel  Barralier.  Scale  1 : 5,000,000 
or  1  inch  to  78*9  stat.  miles.    Paris :  Service  G^graphique  des  Ck)lonie8, 1906. 

Xamemn.  Moisel. 

Das  Zwisohenstromland  des  Logone  und  Schari  von  Lai-Nielim  bis  Eusseri-Ft 
Lamy  bearbeitet  und  gezeiohnet  von  M.  Moisel.  Scale  1 :  750,000  or  1  inch  to 
11*8  stat.  miles.  MitteUungen  aus  den  deutet^ten  Schutzgebieten,  Band  XIX.,  Earte  2. 
Berlin :  E.  8.  Mittler  ft  Son,  1906. 

Xamemn.  Moisel. 

Provisorische  Earte  der  Gebirgslandschaften  des  Militarbezirkes  Fontem  bear- 
beitet von  M.  Moisel.  Scale  1 :  100,000  or  1  inch  to  1*6  stat  mile.  Mitteaungen 
au$  den  deuUchen  Schutggebieten,  Band  XIX.,  Earte  1.  Berlin :  E.  S.  Mittler  & 
Son,  1906. 

AMEBICA. 

Ctenada.  Department  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scale  1 :  190,080  or  1  inch  to  3  stat.  mile&  Sheets : 
81,  Turtle  mountain,  revised  to  April  17, 1906;  22,  Dufferin,  revised  to  April  26, 
1906;  73,  Winnipeg,  revised  to  Mav  26, 1906;  316,  Vermilion,  revised  to  May  18, 
1906.  Ottawa:  Department  of  the  Interior,  Topographical  Surveys  Branch, 
1906.    Pnaented  by  IJie  Canadian  Department  of  the  Interior. 

United  States.  U.S.  Geological  Survey. 

Geologic  Atlas  of  the  United  States.  Scale  1 :  125,000  or  1  inch  to  1*9  stat.  mUe. 
Folios:  128,  Aladdin,  Wyoming— South  Dakota— Montana,  1905;  129,  Clifton, 
Ariiona,  1905 ;  130,  Bico,  Colorado,  1905 ;  131,  Needle  mountains,  Colorado,  1905 ; 
132,  Muscogee,  Indian  Territory,  1906;  133,  Ebenabnre,  Pennsylvania,  1905; 
134,  Beaver,  Pennsylvania,  1905;  135,  Nepesta,  Colorado,  1906.  Washington: 
Department  of  the  Interior,  U.S.  Geological  Survey.  Price  25  cents  each  folio. 
Fretmied  by  the  U.S.  Qedlogieal  Survey. 

AUSTRALIA. 

V«w  South  Wales.  Department  of  Lands,  Sydney. 

New  South  Wales,  including  Lord  Howe  Island.  Scale  1 : 1,013,760  or  1  inch  to 
16  stat.  miles.  4  sheets.  Sydney:  Department  of  Lands,  1905.  Presented  by 
Ihe  Under-Secretary  for  Lands,  New  South  Wales, 

Vaw  South  Wales.  Department  of  Lands,  Sydney. 

Wheat  map  of  New  South  Wales,  showing  boundaries  of  wheat  districts,  with 
aetiud  acreage  for  grain  and  average  yield  per  acre  in  such  districts  for  tho  ten 
yeaii  ending  March  31, 1904.  Scale  1 : 1,013,760  or  1  inch  to  16  stat.  miles.  4 
•heetii  Sydney :  Department  of  Lands,  1905.  Price  10s.  Presented  by  the  Under^ 
8eerdary  for  Lands,  New  South  Wales. 

V«w  South  Wales.  Department  of  Lands,  Sydney. 

Tourist  map  of  the  south  coast.  New  South  Wales.  Scale  1 :  633,600  or  1  inch  to 
10  stat  miles.  Sydney:  Department  of  Lands,  1906.  Presented  by  ihe  Under' 
Aentaryfor  Lands,  New  Sou^  Wales. 

Mmw  Sonth  Wales.  Department  of  Lands,  Sydney. 

Hap  of  New  South  Wales,  indicating  Eastern,  Central,  and  Western  Divisions. 
Borne  1 : 8,168,000  or  1  inch  to  50  stat  miles.  Sydney :  Department  of  Lands, 
1906.    Presented  by  the  Under-Secretary  for  Lands^  New  South  WaUs, 
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Vew  8<mth  Walei.  Bept.  of  Landi,  BjAMf. 

Map  of  New  Sooth  Wales  Railways,  showing  coach  and  other  routes  from  the 
vanons  stations,  together  with  mileage  from  Sydney.  Scale  1 :  1337,ii0  or  1  inch 
to  29  stat.  miles.  Sydney :  Department  of  I^nds,  1906.  PremUed  by  ike  Under" 
Secretary  for  Lands,  New  South  WcUee, 

South  Australia.  Bnmyor-Oeneral,  Sontli  Auitnlit. 

Flan  showing  pastoral  leases  in  the  Northern  Territory  of  South  Anstralia.  Com- 
pUed  in  the  Sorreyor-Oenerars  Office,  Adelaide,  1905.  Scale  1 : 1,013,760  or  1 
inch  to  16  stat  miles.  3  sheets.  Adelaide:  Soryeyor^General's  OiBoe,  1905. 
Presented  by  the  Surveyor-General  of  South  Australia, 

Western  Australia.  Dept.  of  Lands  and  Snrreji,  Pirth. 

Map  of  Western  Australia.  Scale  1 : 1,534,000  or  1  inch  to  25  stal  mflea. 
4  sneets.  Perth :  Department  of  Lands  and  Surveys,  1906.  Preeented  by  (he 
SurveyoT'Oeneral  of  Western  Australia. 

POLAB  BXGI0V8. 
Greenland.  Danish  Suxvey  Ckmuninion. 

Kort  over  Gr5nland  udgivet  af  Gommisaionen  for  Ledelsen  af  de  geologiske  og 
geographiske  Under^ogelser  i  Gronland.  Scale  1 :  2,000,000  or  1  inch  to  31*6  stat 
miles.  4  sheets.  Copenhagen  :  Eommissionen  for  Ledelsen  af  de  geologiske  og 
geographiske  Under80gelBer  i  Gr0nland,  1906.  Presented  by  the  Ikinish  Survey 
Commission. 

This  is  the  hest  general  map  of  Greenland  that  has  hitherto  heen  published.  It  is 
on  a  large  scale,  and  shows  the  results  of  all  recent  expeditions.  Tne  printing  is  in 
four  colours,  and  has  been  most  carefully  carried  out.  Heights  of  coast  land  and  of 
the  great  ice-cap  are  given  where  thoy  are  known,  but  there  are  no  sounding^  whioh 
is,  perhaps,  to  be  regretted. 

Swedish  Arctic  Expedition.  Valhflnk. 

Svenska  Polarexpedition  under  A.  G.  Nathorst,  1898-1899.->Karta  of?er  ^An- 
tarctica "  Eurs  under  de  svenska  polarexpeditionemo  1898  och  1899. — ^Karto  dor 
Baie  Becherche  und  Van  Keulen  Bay  auf  Spitzbergen.  Scale  1 :  100,000. — Karta 
ofver  Van  Mijens  Bay  och  Belsund.  Scale  1 :  200,000.— Karta  ofrer  Rung  Kails 
Land.  Scale  1 :  200,000.— Geologisk  Karta  ofver  Rung  Karls  Land.  Scale 
1 :  250,000. — Karta  ofyer  Konung  Oscars  Fjord  och  Kejsar  Frans  Josefs  Fjotd. 
Scale  1 :  500,000.— Karta  ofver  Beeren  Eiland.  Scale  1:100,000.  Stockholm: 
Generalstabens.    Presented  by  Dr.  A.  O.  Nathor»t. 

A  series  of  maps  and  charts,  from  various  publications,  showing  the  ezploratkin 
and  survey  work  in  Spitsbergen  and  on  the  eaHt  coast  of  Greenland,  acoompuahed  by 
the  Swedish  Arctic  Expedition  of  1898-99,  under  the  leadership  of  Dr.  A.  G.  Nathoist 
The  first  is  a  general  chart  of  the  North  Polar  basin  between  Greenland,  SpitsbeiM, 
and  Norway,  showing  the  complete  track  of  the  exploring  vessel  Antarctte,  and  the  otnon 
are  special  charts  and  plans,  as  shown  by  the  titles  above. 

OEHSBAL. 
World.  BaztholOBMV. 

Atlas  of  the  World's  Commerce.  A  new  series  of  maps,  with  dedoriptive  text  and 
diagrams,  showing  products,  imports,  exports,  commercial  conditions,  and  eoonomie 
statistics  of  the  countries  of  the  world.  Compiled  from  the  latest  offidal  returns  at 
the  Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  F.B.OA, 
7.B.B.E.    Part  vi.    London :  George  Newnes,  Limited.    Presented  by  (he  FMisSher9, 

World.  niUf. 

Philips'  Model  Duplex  Maps.  Nos. :  2,  Asia ;  4,  Australasia;  6,  South  Ameriea; 
7,  British  Isles ;  8,  England  and  Wales ;  9,  Scotland ;  10,  Ireland ;  14,  the  Indian 
Empire.  London :  George  Philip  &  Son,  Ltd.  Price  Id.  net.  each.  Presented  by 
the  PvUisher. 

Each  of  the  above  consists  of  two  maps  in  one  cover,  one  coloured  to  show  polttiatl 
boundaries,  and  the  other  representing  the  relief  as  it  would  appear  in  the  phqtograffr 
otAmodel  with  a  greatly  exaggerated  vertical  scale.  The  idea  seems  goodi hot IM 
^^■eration  of  the  vertical  scale  is  far  too  great. 
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World.  Stanford. 

Stanford's  London  Atlas  of  Uniyersal  Geography.  Qoarto  Edition.  Fifty  coloured 
maps,  and  an  alphabetical  list  of  names  with  latitudes  and  longitudes.  Sixth 
edition.    London:  Edward  Stanford,  1906.    Price  258.    Preientedhy  the  PMUher. 

A  new  edition  of  a  useful  little  general  atlas,  which  was  first  published  in  1882. 
No  alteration  has  been  made  in  the  general  arrangement  of  the  maps,  although  one  or 
two  have  been  added.  The  bathy-orographical  map  of  the  world  in  hemispheres,  the 
geologioal  maps  of  Europe  and  the  British  Isles,  and  the  orographioal  map  of  the 
British  Isles,  are  worthy  of  special  attention.  A  full  index  to  place-names  is  given  at 
the  end  of  the  atlas,  with  latitudes  and  longitudes,  so  that  it  is  possible  to  locate  the 
plaoe  on  the  map  even  if  the  name  is  not  given  on  the  map  itself.  The  atlas  may  be 
obtained  in  8¥o  size,  bound  in  the  same  style  and  at  the  same  price  as  the  aboye, 
which  is  in  quarto. 

World.  .  Stieler. 

Neunten,  yon  Orund  aus  neubearbeiteten  und  neugestochenen  Auflage  yon  Stielers 
Hand-Atlas.  100  Karten  auf  200  Seiten  mit  162  Nebenkarten  in  Eupferstioh  und 
einem  alphabetischen  Verzeichnis  aller  im  Atlas  vorkommenden  Namen  (ungef&hr 
240,000  Namen  enthaltend)  herausgegeben  yon  Justus  Perthes'  Geographischer 
AnstaltinGotha.  Lieferungon9-12.  Gotha:  Justus  Perthes,  1906.  Price  60  pf. 
0aehpart. 

0HABT8. 

Admiralty  Charts.  Eydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
June,  1906.    Preeented  by  the  Hydrographw,  Admiralty. 

No.  InchM. 

2852  m  =  6*80  Ireland,  west  coast : — Sligo  harbour  and  approach.    4«. 

1875  m  =  0*5  North  sea,  Germany  : — Elbe,  Weser,  and  Jade  riyers.    Ss. 

3570  m  =  7'29  Leeward  islands  .'—Puerto  Rico,  Yabucoa  harbour.    2$. 

West  Indies  : — Plans  in  Aruba,  Buen-Ayre,  and  Little  Gura^oa, 
Orangestadt  to  North  point,  Little  Cura9oa,  Paarden  bay, 
Kralendyk  road.    2«. 

8111  m  =  4-85     Central  America : — Colon  harbour.    35. 
8569  m  =  1-62     Alaska :— Port  Valdez.     2«. 
8498  m  =  049     Bay  of  Bengal : — Cox's  Bazar  to  Mayu  river.     Ss. 
200  m  =11'95     Adriatic  coast  of  Italy  from  Ortona  to  the  river  Po.    New 

plans : — Kimini  entrance,  Pesaro. 
8523  m  =  60       British  Columbia.    Plans  on  the  east  coast  of  Vancouver  island. 

Plan  added : — Chemainus  bay. 
8834  m  =  1*96     Japan.    Tokyo  to  Sendai  bay.    Plan  added :— Onahama  wan. 
1020  m  =  8*97     Australia,  east  coast.    Plan  added :— Port  Kembla. 

</.  D.  Potter,  Agent.) 

Oharti  Oanetlled. 

No.  CMioellad  by  No. 

1875    North     sea,    Germany.'^ New  chart. 

Elbe,  Weser,  and  Jade  rivers./    Elbe,  Weser,  and  Jade  rivers     ....     1875 
513    West  Indies.     Plan  oflj^^^    j^^ 

^gestadt  harbour  on  this      Orangestadt  to  North  point  on  new  chart    3572 

New  chart. 
Colon  harbour 3111 


12-42^ 
5-27 
1-44J 


8111    Central  America.   Colon 
or  Navy  bay. 


Charts  that  have  reeeived  Important  Corrections. 

No.  2045,  England,  south  coast : — Owers  to  Christohurch  with  Spithead  and  the 

lale  of  Wight.    1887,  Germany : — Eider  river  to  Blaavand  point.    2990,  France, 

north  coast : — Le  Havre  and  entrance  to  the  Seine.    1306,  South  America,  Magellan 

strait:^ — ^Plans  in  Barbara  channel  and  Magdalen  sound.     1373,  South  America, 

Magellan  strait : — Tierra  de  Fuego,  south-eastern  part.    3327,  Mexico,  south-west 

V     ooaat: — Cape  San  Lucas  to  San  Diego  bay  with  the  gulf  of  California.    1923a, 

j     JSritiih  Columbia  i—Cape  Caution  to  Port  Simpson,  etc.,  northern  portion.     19232/, 

-     Britidi  Columbia : — Cape  Caution  to  Port  Simpson,  etc.,  southern  portion.    2430, 
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Qoeen  Charlotte  island  and  adjaoent  coast  of  British  Ck)lambia.  1257,  Korea  ^-•'' 
Approaches  to  Ping  Yang  inlet    1656,  Korea : — Ping  Tang  inlet. 

(/.  D.  PoUer,  Agent,) 

Indian  Oeean  and  Red  Sea.  MeteorologiMd  €AAb 

Meteorological  Chart  of  the  Indian  Ocean  north  of  15°  8.  lat.  and  Bed  Bett  Ml 
Augost,  1906.  London :  Meteorological  Office,  1906.  PHoe  6d,  Pretniied  if  tfejf 
Meteorologiecd  Ofioe, 

Vorth  Atlantio  and  Mediterranean.  Mtteorologioal  €M|^ 

Meteorological  Chart  of  the  North  Atlantio  and  Mediterranean  for  Angnst,  19(NU 
London :  Meteorological  Office,  1906.    Price  6d.    Preeented  by  the  Mtieorilogkm 

Office,  , 

Vorth  Atlantic.  n.S.  HjdzogzapUt  Mk| 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  July,  1906.  Washington :  UJ^ 
Hydrographic  Office,  1906.    Premded  by  the  U.8.  Hydrographie  Office,  '.^ 

North  Pacifto.  n.8.  ETdrographie  MM 

Pilot  Chart  of  the  North  Pacific  Ocean  for  Angnst,  1906.  Washington  :  UJll 
Hydrographic  Office,  1906.    Presefded  by  the  U,8,  Hydrographie  Ofiee,  1 

PH0T0OBAPH8.  j* 

Bombay  Presidency.  '^^''W' 

Twenty-three  photographs  of  North  Kanara  and  Bijapur  Districts,  taken  by  H.  Vi 
Dwane,  Esq.    Presented  by  H,  M.  Dwane^  Esq, 

These  photographs  have  been  presented  by  Mr.  Dwane  throngh  Mr.  F.  J.  VftHih 
in  response  to  a  request  for  geographical  views  of  the  peninsula  of  India.  ^ 

(1)  Back  bay,  Marmugao;   (2)  The  headland,  Marmugao;  (3)  Boatmen 
np  fi^  in  the  breakwater,  Marmagao ;  (4)  Scene  at  Yasco  da  Gama  bay,  soath 
looking  out  to  sea ;  (5)  The  landing-place,  Downapowla ;  (6)  The  Fort  moat,  BiJ 
(7)  The  Boli  Oombez,  Bijapnr ;  (8)  Old  cannon,  Bijapur ;  (9)  View  2  nules 
Cflistle  Rock  railway  station ;  (10)  View  from  S.M.  railway  bungalow,  2  miles 
Castle  Book  station;  (11)  Dugh  Sagar  station,  West  of  India-Portugaeee  railway; 
Dharwar  fort  gate;  (13)  A  well,  Dharwar;  (14)  Dharwar  bazaar;  (15)  Api 
main  gate,  Dharwar  fort;   (16)  Inner  gate,  Dharwar  fort;  (17)  The  botUe  di 
Dharwar  bazaar ;  (18)  The  money-changer,  Dharwar  bazaar ;  (19)  The  spioe-i 
Dharwar  bazaar;   (20)  The  rice-sellers,  Dharwar  bazaar;  (21)  The  miBoer 
bazaar,  Dharwar ;  (22)  The  yegetable-sellers,  Dharwar  bazaar ;  (23)  The  village 
maker  mends  boots  while  you  wait,  Dharwar  bazaar. 

Mysore. 
Seven  photographs  of  the  Elephant  Keddab,  arranged  for  the  Prince  of  Wales ; 
Mysore,  in  February,  1906,  taken  by  Messrs.  Barton,  Son  &  Co.,  Bangalore. 
sented  by  the  Right  Hon,  Lord  Curton  of  KedUston,  G.C.8.L,  0,C,I,E, 
An  interesting  series  of  platinotypes,  of  different  sizes.    The  titles  are  as  fol 

(1)  Elephants  in  the  outer  stockade,  the  beginning  of  the  drive;  (2)  Ele] 
entering  the  Keddah  from  the  outer  stockade;  (3)  The  "koomkies**  entei 
inner  stockade;   (4)  The  koomkies  punishing  a  troublesome  cow;   (5)  A  ca| 
elephant  being  taken  to  water ;  (6)  Tying  up  a  big  tusker ;  (7)  The  tusker 
ana  secured  to  a  post. 

Vegetation  Types.  Earstan  and 

Yegetationsbilder   herausgegeben  von  Dr.  G.   Karstcn  und  Dr.  H.  Soh( 
Dritte  Beihe,  Heft  7  u.  8.    Vegetationstypen  von  der  Insel  Koh  Chang  im 
busen  von  Siam.    Von  Dr.  Jobs.  Schmidt.    Yiorte  Beihe,  Heft  1.    Ameisenpf 
des  Amazonasgebietes.    Yon  E.  Ule.    Jena :  Gustav  Fischer,  1906.    Priee 
marks  each  part, 

N.B.— It  would  greatly  add  to  the  value  of  the  oollection  of 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  Ft 
of  the  Society  who  have  taken  photographs  during  their  travels, 
forward  copies  of  them  to  the  Map  Ourator,  by  whom  they 
acknowledged.    Should  the  donor  have  purchased  the  photogra] 
will  be  useftil  for  reference  if  the  name  of  the  photographer 
address  are  given. 
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Bbino  Results  largely  based  on  tbe  Work  op  the  Percy  Sladen 
Expedition  in  H.M.S.  "Sealabk,"  Comm.  B.  T.  Somertille,  1905.* 

By  J.  STANLEY  GARDINER,  M.A.,  Fellow  of  GoxiYiUe  and  Cains  OoUege, 
and  DeznoDstrator  of  Animal  Morphology  in  the  University  of  Cambridge. 

Pirchance  of  no  area  of  our  great  oceans  do  we  at  tbe  present  day 
know  less  than  of  the  Indian  ocean  within  the  tropics.     Fifty  years 
ago,  in  the  days  of  the  great  Ohina  and  Indian  clippers,  it  was,  saye 
for  a  small  area  to  the  north  of  Madagascar,  alive  with  white  wings, 
anxious  to  take  advantage  of  every  slant  of  wind  or  the  smallest 
current.    Its  minutest  characteristics  were  then  the  subject  of  anxious 
study,  whereas  now  its  greater  part  is  to  most  navigators  an  unknown 
sea.     With  the  opening  of  the  Suez  canal  there  was  a  profound  altera- 
tion of  trade,  and  the   most  important  routes   now  start,  not  from 
Mauritius  or  the  Cape,  but  from  the  Red  sea^     Hundreds  of  steamers, 
laughing  at  winds  and  currents,  pass  annually  from  Aden  to  Bombay 
and  Colombo  on  the  one  hand,  and  to  East  African  ports,  to  Mada- 
gascar, Mauritius,  and  Seychelles  on  the  other.     From  Colombo,  again, 
there  are  regular  lines  to  Calcutta,  Singapore,  West  Australia,  Mauri- 
tius, and  South  Africa.     Bat,  except  on  the  lines  from  the  Red  sea  to 
Oolombo,  and  from  the  latter  to  the  Far  East  and  to  Australia,  there 
is  a  relative  absence  of  competition,  a  want  of  that  necessity   for 
accurate  knowledge  of  the  wiads,  currents,  and  topography,  which  is 
only  called  forth  by  a  keen  desire  for  saving  time  or  mileage.     Tbe 
routes  across  her  surface  are  also  wide  apart,  aud   her  islands  are 
commercially  unimportant.    Great  areas  are  seldom  or  never  crossed 
by  ships ;  in  our  six  months'  cruise  on  H.M.S.  Sealarh  we  never  saw, 

*  Bead  at  the  Boyal  Geographical  6k)oiety,  June  11, 1906.    Map,  p.  424. 
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except  in  port,  a  single  steamer,  and  only  one  solitary  brig,  a  small 
trader  from  Manritins  to  the  Chagos. 

Scientific  expeditions,  for  the  most  part,  avoided  the  Indian  ooean. 
Closed  in  by  land  to  the  north,  to  the  east,  and  to  the  west,  their 
leaders  deemed  her  problems  of  lesser  importance  than  those  of  the 
Pacific  and  Atlantic.  The  possibility  of  sach  extensive  movements  of 
water  as  in  the  greater  oceans  was  not  to  be  considered.  The  bio- 
logical conditions  of  her  shores  were  deemed  to  present  little  variatioD, 
and  her  islets  to  be  mainly  coralline,  mainly  oceanic,  and  ilierefort  all 
the  same.  Tet  it  was  these  same  conditions  which  appealed  to  ns  in 
arranging  our  rente.  We  felt  that  the  day  of  vast  expeditions,  ranging 
throngh  two  or  three  oceans,  was  passed.  Knowing  some  of  the  problemi 
to  be  solved,  we  decided  to  attack  them  in  a  restricted  area,  as  ivee  as 
possible  from  the  complications  brought  in  by  wide  ranges  and  variAticm 
in  temperature,  currents,  winds,  and  indeed  all  physical  condiUona. 

The  distribution  of  marine  animals  and  plants  was  a  main  fefttm 
in  our  work,  sinoe  from  the  geographical  side  no  real  investigalioB 
has  as  yet  been  attempted.  Many  organisms  are  purely  littonl»  aad 
many  are  restricted  in  depth.  Many,  again,  are  adapted  only  to 
peculiar  conditions,  to  particular  environments.  Yet  we  must  oonsidieK 
how  far  the  arrangement  of  marine  animals  and  plants  over  the  globe 
has  been  occasioned  by  the  past  changes  of  land  and  sea,  and,  oonTeraefyt 
how  far  it  elucidates  such  changes  (as  undoubtedly  does  the  preaent 
distribution  of  land  organisms).  For  this  purpose  marine  littoral  lifiii 
restricted  in  its  bathymetrical  range,  promises  the  best  results.  We 
have  to  know,  in  the  first  instance,  what  forms  occur  in  each  locality 
we  are  considering,  and  in  what  environment  each  can  dwell,  tempera- 
ture, range  of  depth,  nature  of  bottom,  etc. ;  then  we  inquire  how  far 
each  can  be  distributed  by  its  larvaa,  eggs,  or  spores,  or  how  long  suoh 
larvae,  eggs,  or  spores  can  continue  to  exist  as  such  in  the  open  ocean. 
Experimentally,  we  cannot  simulate  the  conditions  of  the  ooean,  nor 
can  we  estimate  satisfactorily  accidental  means  of  dispersal,  such  as 
by  floatiug  timber  or  weed.  Indeed,  to  obtain  accurate  knowledge 
under  this  head,  we  have  to  find  islands  separated  by  deep  sea  and 
with  no  suspicion  of  ancient  land  within  the  bathymetrical  limits 
of  their  organisms,  and  then  to  compare  extensive  collections  from  sudi 
with  similar  collectioDS  from  neighbouring  continental  lands.  As  the 
smaller  islands  of  the  Indian  ocean  (with  the  possible  exception  of  the 
Seychelles)  seemed  in  this  seose  to  be  purely  oceanic,  their  littoral 
organisms  appeared  to  be  particularly  suitable  for  comparison  with 
those  of  the  surrounding  continents,  of  which  many  accurate  lists  have 
been  made.  We  may  in  this  connection  refer  to  the  work  by  naturalisii 
of  all  countries,  particularly  Germau,  on  the  fauna  of  East  Africa  and 
the  Bed  sea ;  to  the  fauna  of  South  Africa,  now  being  undertaken  \tj 
the  Gape  Colony;  to  the  work  of  the  B.I.M.S.  Invegtigator  under  Oolonel 
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Alcook  around  India ;  to  the  Ceylon  Oyster  Roports  by  Prof.  Herdman ; 
to  the  Haldtve  expedition  of  Prof.  Agassiz,  and  to  an  elaborate  report 
on  the  faana  and  geography  of  the  Maldive  and  Laocadive  archi- 
pelagoes by  the  author,  as  the  result  of  14  months'  ooUooting  in  those 
groups ;  to  mnoh  vork  in  Malaysia  and  off  West  Australia,  the  results 
of  most  of  vhioh  will  be  (or  have  been)  incorporated  in  the  report  of  the 
Dutch  SAoga  Expedition.  How  far  the  present  expedition  will  throw 
Talnable  light  on  this  qnestion  of  the  distribution  of  littoral  animals 
and  plants  it  is  impossible  to  say  to-night,  or,  indeed,  nntil  the 
collections  are  worked  out.  Onr  results  so  far  are  promising,  aa  we 
fonnd  great  diversity  of   life  in   similar  environments    in  different 


looalities,  and  a  progressive  increase  in  variety  of  forms  as  we 
approached  continental  land.  In  any  case,  the  question  appeared 
to  ns  to  be  one  worthy  of  most  careful  attention,  and.  as  marine 
organisms  are  subject  to  lees  variations  in  conditionn  than  land  forms, 
to  be  one  likely  to  yield  important  information  in  respect  to  the 
ohangee  of  land  and  sea  in  past  geolt^oal  periods. 

In  any  question  of  the  oceanic  nature  of  any  island  or  reef,  it  is 
obviously  neoeesary  for  ns  to  know  accurately  (1)  the  topography  of 
the  ocean  in  which  it  is  sitnatod  ;  and  (2)  its  possible  and  probable 
g«QgTaphioal  changes,  particularly  tlio  rolatiunH  of  land  and  sea  to  one 
another  in  the  past.  Our  knowledge  of  the  first  of  these  in  the  Indian 
ooean  was  meagre  in  the  extreme,  certain  most  important  belts,  where 
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ridges  might  naturally  be  sapposed  to  exist,  having  been  left  nnez- 
plored.  The  Challenger  Expedition  passed  to  the  south  of  the  Indian 
ocean  properly  so-called.  The  English  Admiralty  has  always  run  lines 
of  soundings  where  its  surveying  vessels  have  been  sailing*  but  India 
belongs  to  a  different  survey,  and  the  lines  necessarily  are  few,  a  single 
line  from  the  Seychelles  towards  North  Sumatra  and  certain  sectioDB 
ran  by  the  telegraphic  companies  from  Africa  to  the  Seychelles  and 
Mauritius,  and  from  the  latter  continued  further  to  Cocos-Eeeling  island 
and  Australia.  The  Valdivia  Expedition  made  a  rapid  traverse  along  a 
route  which  ran  from  Eerguelen  to  Cocos-Keeling,  Sumatra,  Nioobar, 
Ceylon,  South  Maldives,  Chagos,  Seychelles,  and  Zanzibar.  The  author 
contributed  a  few  soundings  between  the  banks  of  the  Maldives,  while 
Prof.  Agassiz  was  responsible  for  a  more  extended  series  in  the  same 
region  and  a  section  to  the  south  of  Addu. 

The  few  soundings  of  the  Valdivia  in  the  west  half  of  the  Indian 
ocean  were  of  primary  importance,  but  a  gap  was  left  in  the  middle 
between  the  Maldive  and  Chagos  groups,  and  no  soundings  were 
attempted  between  the  banks  of  the  latter.  Her  course  from  the 
Chagos  was  more  or  less  north-west  to  lat.  2°  39'  S.,  and  then  straight 
to  the  Seychelles.  Two  soundings  of  1499  fathoms,  lat.  2^  57'  8.,  long. 
e?""  69'  E.,  and  1891  fathoms,  lat.  2°  39'  S.,  long.  G5°  69'  E.,gave  indica- 
tions of  a  shallower  bank,  which  might,  or  might  not,  connect  with 
the"  Maldives,  Chagos,  or  the  Seychelles-Mauritius  line.  For  the  lesii 
the  contour  map  published  by  the  Valdivia  follows  between  the  idandt 
of  the  West  Indian  ocean  in  a  more  detailed  manner  the  one  pnbluhad 
by  the  author  in  connection  with  a  previous  expedition,  and  was  bsssd 
on  the  same  evidence.  While  the  presence  of  ridges  or  shoaler  gnnnids 
between  continents  or  islands  cannot  be  taken  as  evidence  of  foiiMr 
connections  or  separations,  yet  they  may  give  indications  of  sack. 
The  discovery  of  the  Valdivia  was  accordingly  of  great  interest,  and  it 
naturally  suggested  that  there  might  be  broad  or  narrow  ridg^  of 
lesser  depth  even  from  Madagascar  to  India. 

The  land  connection  of  South  Africa  and  Madagascar  with  India 
can  scarcely  be  disputed,  though  its  duration  and  the  changes  whidt 
have  taken  place  in  it  may  legitimately  be  discussed.  Parts  of  eadi 
continent  would  appear  to  have  remained  continuously  as  land  from 
the  Carboniferous  to  the  present  day,  while  the  present  laud  conneotion 
between  India  and  South  Africa  through  Persia  and  Arabia  cannot 
have  come  into  existence  before  the  Middle  Tertiary  period.  Bemains 
of  the  same  land  fauna  and  flora  from  the  Carboniferous  to  the  Middk 
Secondary  period  are  found  in  both  South  Africa  and  India,  and  musi 
certainly  be  deemed  to  prove  a  land  connection,  which  can  only  have 
extended  along  the  Madagascar- Ceylon  line.  North-west  and  souib* 
east  of  this  bridge  were  marine  faunas  quite  distinct  yet  recognisaUy 
of  the  same  geological  periods. 
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In  the  Upper  Secondary  (in  the  Middle  and  Upper  Cretaoeons),  and 
even  in  the  Lower  Tertiary  (Eocene),  there  w«a  sea  covering  the 
Bonthero  part  of  Europe  and  parte  of  North  Africa  «nd  Ambia,  con- 
neottng  the  AtUatio  ocean  with  the  Arabian  sea.  On  either  uide  of 
the  line  of  oonneotion  between  Madagascar  and  India,  we  find  still 
distinct  marine  faunas  in  elevated  Bubmarine  deposits  of  the  lTpi>er 
Grataoeoos  period.  This  fact  implies  that  there  was  no  connection  of 
the  oceans  ontil  the  Ecoene  at  least,  such  as  would  have  enabled  the 
faunas  of  the  two  oceans  to  have  serionsly  intermingled ;  in  other 
words,  that  the  coouection  between  Madagasoar  aud  India  coDtinned   up 
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to  the  Eocene,  though  with  poBsibly  one  or  two  straits  not;  sufficiently 
broftd  for  the  intermingling  of  the  two  marine  faunas,  though  serving 
to  aepunte  the  land  organisms  of  the  two  regions.  Africa  would  at 
this  time  have  been  an  island,  and  it  probably  continued  to  be  go 
until'  the  middle  or  commencement  of  the  Upper  Tertiary,  during 
which  it  had  a  wide  land  connection  acicsH  the  Red  eea  through  Arabia 
to  South  Europe,  to  Asia,  and  so  to  North  America  and  to  India. 

If  the  above  bo  a  true  history — and  it  seems  to  ns  that  all  related 
fftots  with  regard  to  the  present  distribution  of  land  atiimals  are 
capable  of  aatisfaotory  explanation  by  its  nieane — we  might  reasonably 
expect  to  find  at  the  present  day  some  traces  of  that  great,  elongated, 
oonneoting  isthmus,  or  chain  of  islands,  of  the  Eocene.     In  the  first 
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instanoe,  we  should  be  disposed  to  look  to  a  subsidenoe  to  explaio  its 
destruction.  On  this  view  we  might  reasonably  hope  to  find  soma 
remains  of  its  anoient  mountains  still  existing.  With  the  possible 
exception  of  the  Seychelles,  which,  it  will  be  shown  later,  separated  (if 
a  connection  ever  existed)  at  an  earlier  date,  we  find  no  trace  of  such. 
All  islands  that  exist  are  of  coral  formation,  and  are  separated  from  one 
another  by  wide  tract«  of  sea.  If  they  be  assumed,  for  the  moment,  to 
owe  their  existence  to  a  slow,  long-continued'  subsidence —a  supposition 
which,  when  we  examine  their  present  topography,  we  can  scarcely 
allow — it  is  difficult  to  understand  thoir  rather  scanty  distribution  and 
wide  separation  from  one  another.  On  this  view,  at  the  commencement 
of  the  subsidence,  there  would  have  to  have  been  relatively  low  belts 
of  land  between  the  Maldives  and  the  Chagos,  and  between  the  latter 
and  the  Seychelles  (if  the  connection  did  not  run  directly  from  the 
Seychelles  to  the  Maldives),  and  again  to  the  north  of  Madagascar,  and 
between  the  individual  reefs  which  now  exist.  Next,  we  must  Ruppose 
that  for  some  reason  the  life  which  forms  coral  reefs  did  not  and  could 
not  exist  at  first  around  their  shores,  so  that  the  subsidence  left  a  series 
of  isolated  mounds  of  a])proximately  the  same  areas  as  the  coral  reefs 
now  occupy.  Such  a  view  is,  of  course,  possible,  but  it  is  obviously 
beset  with  difficulties,  and  cannot  be  supported  by  analogy  with  other 
regions. 

The  difficulties,  indeed,  in  resj^ect  to  the  present  distribution  of  the 
coral  reefs  would  apj^ear  to  be  such  that  we  are  inclined  to  question 
the  possibility  of  subsidence  being  the  main  cause  of  the  disappearance 
of  our  former  isthmus  or  chain  of  closely  connected  islands.  On  any 
view  the  area  to  ^the  north  of  the  Seychelles,  that  is,  the  Arabian  sea, 
has  been  covered  by  water  since  the  Lower  Secondary  Period  (Trias), 
and  was  for  part  of  this  time  in  free  communication  with  the  Atlantic 
by  a  much  enlarged  Mediterranean.  That  great  sea  between  South 
Africa  and  Australia,  up  into  the  Bay  of  Bengal,  has  also,  in  all  pro- 
bability, existed  since  the  same  period.  It  can  scarcely  be  supposed 
that  the  subsidence  was  purely  local  along  the  ridge  dividing  these  two 
seas,  the  line  not  being  one  of  weakness,  or  of  any  volcanic  activity,  so 
far  as  we  know,  and  on  neither  side  of  it  is  any  trace  now  to  bo  found 
of  any  such  subsidence.  Again,  we  find  elevations  of  late  Seoondaiy 
and  Eocene  rocks  on  the  coast  of  Madagascar,  South  Africa,  and  India, 
as  well  as  rocks  of  still  later  periods.  This  fact,  together  with  the 
existence  of  deep  water  (2000  fathoms)  round  the  north  and  east  of 
Madagascar  and  round  South  India  without  any  marked  tailing  oJQT  of 
the  land-slope  to  its  depth,  points  to  the  subsidence  having  necessarilj 
been  local,  and  having  ceased  to  operate  peculiarly  abruptly  at 
either  end. 

Granting,  then,  our  premises  of  the  land  connection  up  to  the  eaily 
Eocene  between  India  and  Madagascar  by  a  relatively  narrow  isthmuii 
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or  a  ohaiu  of  large  ielands  witli  nairow  stroitB  betweeo,  what  is  the 
oanae  of  the  disappeanuaoe  of  the  then  existing  land,  if  it  be  not  due  to 
S  sabsidenoe  of  the  sea  bottom?  As  far  as  we  know  the  foots,  as  far  as 
we  know  the  maiine  deposits,  we  must  remember  that  thronghoat  the 
Ijooene,  and  part,  if  not  all,  of  the  Hiooeae,  there  was  oontinnous  sea 
eztsnding  to  our  ridge  from  Panama,  which  nut  improbably  did  not 
exist  as  an  isthmns  in  the  Eooeae,  when  there  wonld  have  been  a  free 
oonnection  with  the  Paoifio.  On  tbe  other  side,  again,  there  was  opea 
sea  even  to  South  Ametioa,  both  by  the  south  of  Australia  aiid  New 
Zealand,  and  across  the  Malay  arohipelaga  Indeed,  save  for  oar 
isthmus,  and  fur  part  of  the  time  that  of  Panama,  there  would  have 
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been  a  practically  continuous  waterKunntction  aronnd  the  whole 
■world. 

The  tides  at  the  present  day  are  admittedly  of  comparatively  small 
importanoe,  since  they  are  broken  up  by  the  three  lands  of  America, 
Africa,  and  Malaysia ;  but  with  open  sea  more  or  less  ronnd  ur  near  the 
equator,  they  most  have  had  extraordinary  force.  Indeed,  with  snch 
tides  it  is  doubtful  whether  any  coral  island,  like  to  those  of  the  present 
day,  could  have  existed,  while  navigation  across  the  equator  might  have 
been  quite  impossible  except  by  a  favoured  coast^routc.  Yet,  from  the 
analogy  of  the  existing  lands,  particnlarly  of  the  East  Indies,  wo  can 
perhaps  get,  especially  when  out  isthmus  gave  place  to  a  series  of 
separate  land-masses,  some  cine  as  to  the  probable  efTects  of  these  great 
tides,  sweeping  across  more  than  half  the  world,  to  be  resolved  into 
onrrents  through  straits  or  over  ridges. 

The  Siboga  Expedition  through  the  East  Indies  was  primarily  not 
•n  hydrographical  expedition,  but  there  were  expert  surveyors  on 
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board,  men  who  knew  the  importance  of  the  facts  they  Btaied,  and  who 
can  be  implicitly  relied  upon.  Throughout  the  whole  general  aooount 
of  the  cruise  we  find  constant  references  to  the  strengthiof  the  currents, 
and  their  effects  to  various  depths  even  beyond  1000  fathoms,  to  the 
bottom  being  bare  and  hard,  completely  current-swept  in  many  straits, 
to  the  action  of  the  sea  upon  the  various  lands,  to  the  former  oonneotion 
between  Bali  and  Lombok,  etc.  Considering  the  facts  collected  by 
the  Siboga  and  accumulated  by  geologists  and  others  in  respect  to  the 
East  Indian  archipelago,  there  seems  to  be  a  stmng  case  for  the 
separation  of  the  islands,  particularly  of  the  line  from  Sumatra  to  Timor, 
or  Timor  Laut,  having  been  occasioned,  not  by  subsidence,  but  by 
marine  actions  in  progress  since  the  Fiioodn^  period.  The  ultimate 
result  should  be  analogous  to  the  present  condition  of  the  Indo- 
Madagasoar  ridge,  but,  the  Malay  connection  being  broader  and  less 
open  to  the  full  forces  of  the  tides,  the  effects  would  not  be  as  greats*  ' 
We  may  also  draw  attention  to  the  existence  of  important  ridges  ia 
the  Atlantic  lying  more  or  less  parallel  to  the  direction  of  tidal  fioroe — 
a  fact  surely  worthy  of  consideration  ia  reference  to  pist  land  boil- 
nections,  and  to  the  fact  that  ridges  crossing  this  direction  ai»  bare 
and  markedly  current-swept  *'  In  archipelagoes  like  the  Oanary 
islands,  which  are  separated  by  channels  having  often  a  minimum 
depth  of  1200  fathoms  or  more,  the  crests  of  these  ridges  are  swept 
bare  of  sediment,  and  are  hard  rook,  generally  oalcareous  and  mangani- 
ferou8."f  We  may  also  refer  to  the  facts  relating  to  the  Haldives, 
particularly  the  boandings   established  by  Prof.  Alexander   Agassis, 

*  In  this  ooDDt  clioD  seo  in  the  Siboga  Reports,  *  Introduction  et  Desoription  de 
TExpedition,'  by  Max  Weber,  pp.  H-20,  52-53,  62, 102-105,  etc. ;  and  *  Hydxographio 
Results  of  the  Siboga  Expedition,'  by  Ck>mmander  G.  F.  Tydeman,  **  List  of  the 
Soundings/'  particularly  pp.  85-86,  and  **  Remarks  on  Currents,"  pp.  5-6.  The  follow- 
ing  observation,  made  with  a  heavy  net  lot  down  to  the  bottom  and  haaled  vp 
vertically  through  the  water  in  Manipa  strait,  may  be  quoted  as  showing  how 
valuable  observations  may  be  made  on  deep  currents,  even  without  the  use  of  regular 
metres.  The  ship  was  drifting  0'5  mile  per  hour  in  a  northerly  direction,  and  1536 
metres  of  cable  were  out,  pointing  in  a  southerly  direction,  and  making  an  angle  of 
10^  with  the  vertical.  **  When  the  not  was  drawn  up,  the  cable  re^nained  in  aboot 
this  position  until  there  were  still  800  metres  out.  From  this  moment  the  cable 
approached  more  and  more  the  vertical  position,  and  then  passed  same,  so  that  it 
pointed  under  the  ship  in  a  northerly  direction.  When  there  were  still  100  metrai 
out,  the  position  rapidly  changed,  and  the  cable  went  strongly  to  starboard  again,  i«. 
pointing  to  the  south,  now  making  an  angle  of  25°  to  30°  with  the  vertical,  until  the  net 
arrived  at  the  surface."  The  deduction  from  this  observation  was  that  the  water  wai 
at  rest  below  800  metres,  streaming  north  'from  800  to  100  metres,  and  south  from  100 
metred  to  the  surface.  To  explain  this,  Commander  Tydeman  supposed  that  the  great 
depths  of  Manipa  strait  must  be  interrupted  by  a  ridge  of  smaller  depth,  of  800  metiei. 
This  was  partially  confirmed  the  same  day  by  soundings  of  1067, 1195,  and  910  metrei, 
the  lead  twice  striking  hard  ground,  apparently  subject  to  strong  scouring  by  the 
current. 

t  **A  Retrospect  of  Oceanography,"  by  J.  Y.  Buchanan,  'Report  of  the  Sixth 
International  Geographical  Congress,'  1895,  p.  25. 
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uid  to  OUT  own  obsarvfttions  and  views  on  the  sams  looolity,  in  wliioh 
m  ocouidered  in  det«il  the  possible  formation  of  that  whole  group 
of  atolls  t^  the  ontting  up  of  a  oontinnoua  land  mass — perhape  hj 
agenoiea  still  in  progress — into  separate  plateaus,  upon  which  coral 
reefs  were  subsequently  built  up."  Lastly,  we  have  evidence  ooUected 
by  the  present  expedition  relating  to  the  existence  and  effects  of  deep- 
sea  currents  along  the  line  under  consideration.  Some  of  this  will  be 
giveo  Uter  when  the  geographioal  characters  of  the  banks  and  islands 
visited  are  disouesed. 

)  onr  view,  we  oonsider  that  up  to  the  end  of  the 


Primary  period  India  and  South  Africa  were  oonneoted  to  each  other  by 
a  broad  belt  of  land,  which  inoluded  the  areas  at  present  covered  by 
Madagasou:  and  Ceylon.    In  the  Seoondary  period  this  land-connection 


*  "TbeCoMlBeelBor  thelUaldiTes,"b)r  Mexaader  Agtuaix,  Mtm.  Mui.  Comp.ZoU., 
H>mid,Ti>LS8,I903;  Knd*'TbeFantia  and  Geography  of  the  MaldiTs  und  LaccadlfS 
AnblpelagDM,"  bj  J.  Stanley  Qardiner,  pp.  12-50,  14(i-183, 313-310,^76^23:  1902-3. 
It  ii  not  to  be  inferred  tlut  Prof.  AgMsiz  agrtiei  with  lu  in  our  oonclnaiooi  ftom  these 
facta  UU  reanlU  1q  tbe  Fiji  islands,  vitli  wbioh  we  largely  agree,  well  exemplify  the 
taBpartaut  part  played  by  mariQe  eroaion  on  ialaDda  wilh  broad  traota  of  ol^obd  on  eitber 
dde,  not  raatrieted  by  any  mowea  of  continentBl  land,  "  the  Rnbmariiie  platforms  npoa 
vhieh  the  banier  reefs  huve  grown  being  merely  Ibe  tints  lefi  by  tbe  denudation  and 
«naiou  of  the  oentral  islaod,  while  the  atolla  are  similar  flats  from  tlie  surfaco  of  which 
the  islands  kave  at  first  disappeared,  and  tbe  ialerior  parts  of  which  huve  next  been 
reaioved.  .  .  ."  ("  The  Islands  and  Ootal  Beefs  of  Fiji,"  Bitil.  Jfus.  Comp.  Zool , 
HarTaid,ToLtt,p.l3a:  1699.) 
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oontinued  unbroken ;  but  towarde  tbe  end  of  that  period,  in  the  Grota- 
oeous,  its  breadth  was  restricted,  partially  by  marine  action,  but  largely 
by  subsidence,  of  which  we  find  the  remains  at  either  end  in  submarine 
deposits  of  the  same  age  subsequently  upheaved.  At  about  the  com- 
mencement of  the  Eocene  the  first  straits  were  formed,  probably 
between  the  present  Saya  de  Malha,  Ghagos,  and  Maldive  banks.  They 
were  probably  not  of  sufficient  importance  to  cause  an  intermingling  of 
the  marine  faunas  of  the  east  and  west  coasts  of  India  and  Madagascar 
during  the  lower  half  of  the  Eocene,  though  they  would  have  profoundly 
affected  the  distribution  of  land  animals.  At  this  time  there  would 
have  been  continuous  sea  around  the  globe,  narrowest  at  our  straits, 
and  we  would  ascribe  the  present  conditions  along  our  belt  entirely  to 
subsequent  marine  action,  independent  of  upheaval  or  depression — to 
action  which  had  its  chief  force  in  the  Eocene  and  Miocene,  before  the 
ocean  was  cut  by  a  land  upheaval  joining  Asia  and  Africa,  but  which  is 
still  to  some  degree  in  force.  The  oommencement  of  the  formation  of 
atoll- reefs  along  the  belt  we  believe  to  have  been  due  to  the  ohange  of 
conditions  brought  about  by  this  last  separation,  and  perhaps  that 
which  formed  the  Sumatra-Timor  land.  At  the  present  day,  sinoe  the 
action  to  some  degree  decreases  from  south  to  north,  we  should  find 
greater  perfection  of  atoll-formation  in  the  same  direction,  a  series  per- 
chance of  coral  banks  showing  stages  in  formation,  and  this  to  some 
degree  we  believe  to  be  the  case. 

The  coral  reefs  of  the  west  half  of  the  Indian  ocean  may  for  our 
consideration  be  divided  into  four  sections  :  (a)  Maldive,  (b)  Ghagos, 
(c)  Seychelles,  and  (d)  Farquhar.  To  (a)  belong  the  Maldive  and 
Laccadive  archipelagoes,  containing  a  large  number  of  reefs,  all  with 
land,  some  of  them  exhibiting  the  atoll-ring  in  its  typical  form.  The 
Sealark  Expedition  did  not  further  investigate  them,  and  we  may  here 
refer  simply  to  the  accounts  published  by  Prof.  Agassiz  and  ourselves 
(loc.  ciL), 

In  (6)  we  have  merely  the  reefs  and  banks  of  the  Ghagos  archi- 
pelago, separated  from  the  Maldives  to  the  north  by  about  2000  fathoms 
of  water.  They  comprise  Diego  Garcia,  with  a  circumferenoe  of  35 
miles,  over  30  of  which  is  crowned  with  continuous  land,  one  large 
and  two  narrow  passages  to  the  north  separated  by  islets;  Egmont, 
six  islands  on  a  narrow  atoll,  13  fathoms  deep,  5J^  miles  long  by  2^ 
broad,  with  a  long  opening  to  the  north ;  Salomon,  the  centre  of  our 
work,  an  atoll  with  one  passage  to  the  north,  a  little  longer  and  broader 
than  the  last,  with  eleven  islands  and  a  depth  of  17  fathoms;  Peros 
Banhos,  a  large  square-shaped  bank,  41  fathoms  deep,  comprising  about 
160  square  miles  of  surface,  its  rim  50  miles  long,  of  which  only  34 
is  covered  by  surface  reefs,  quite  open  to  the  south-east  exoept  for 
two  patches  of  reef,  in  all  thirty-four  islets  and  thirteen  passages; 
Blenheim  reef,  a  similar  atoll  to  Salomon,  but  without  land,  10  fathoms 
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deep,  widely  open  to  the  south ;  Great  OliagoB,  an  enormous  bank  of 
nearly  4000  eqaare  miles,  with  a  depth  of  45  to  50  fathoma,  and  a  tim 
at  5  to  10  fathoms,  with  only  seven  patches  of  surface  reef,  each  with 
laod  ;  Viotory,  a  small  atoll  bank,  with  rim  at  3  fathoms ;  Speaker  and 
Pitt  large  banks  with  about  24  fathoms  in  their  centres  and  rims 
completely  covered  by  5  to  10  fathoms  and  lastly  a  number  of  small 
submerged  patches  and  banks  some  apparently  quite  flat,  but  not 
suSioieDtly  delimited  for  our  purposes 

The  area  comprised  by  the  Chagos  extends  130  miles  north  and 
south  and  120  miles  east  and  west  in  all  about  21  000  square  miles 
Its  banks,  as  enumerated  above  give  a  senes  from  almost  completely 
enclosed  atolls  to  shoals  completely  submerged  and  scarcely  hollowed 
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out.  Individually  the  reefs  present  the  same  general  characters  as 
those  of  the  Maldives.  They  differ,  however,  in  detail  in  that  their 
outgrowing  edges  are,  practically  entirely,  formed  of  uuUipores,  though 
corals  are  important  builders  from  6  to  30  fathoms.  If  their  launa  be 
compared  with  that  of  the  Maldives,  it  is  noticeably  scanty  in  species, 
thoQgh  the  bulk  of  animal  life  is  as  great — a  fact  which  leads  one  to 
hope  for  interesting  results  in  the  distribution  of  marine  animals  in 
the  Indian  ocean.  Lastly,  we  found  throughout  the  group  evidence 
of  the  land  having  very  largely  been  formed  by  some  small  change  of 
level  of  the  reefs  in  respeot  to  the  water  in  past  ages,  similar  to  what 
we  before  found  in  the  Maldives  and  Minikoi. 

The  whole  Chagoa  archipelago  lien  on  a  bank  at  about  700  fathoms, 
and  is  bounded  on  all  sides  by  over  2000  fathoms  of  water.  The  depth 
between  the  different  banks  varies  from  about  350  to  800  fathoms,*  to 

*  Wb  are,  uDfoitaDntoI;,  noable  to  t;lve  a  uhart  Bliowia^  the  souudiugB,  or  more 
aoemate  infonnstion,  as  ILo  revued  chart  has  iiot  yet  boen  submilteil  to  the  Admiralty. 
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which  all  slope  in  the  regular  manner  of  isolated  coral  reefs,  gradually 
to  30-50  fathoms  in  200-600  yards,  followed  by  a  steep  to  120-200 
fathoms,  and  a  more  gentle  slope  to  the  general  bottom-level  in  the 
vicinity.  The  contour  of  any  bank,  though,  may  be  modified  in  any 
position  by  that  of  the  mouod  on  which  the  whole  bank  arises.  Thus 
Salomon  atoll,  being  more  or  less  enclosed  in  by  banks  to  the  north, 
south,  and  east,  is  not  nearly  so  typical  in  this  respect  as  Diego  Garcia  or 
Feros  Banhos.  The  characters  of  the  slope  and  of  the  bottom  between 
different  banks  were  the  main  objects  of  our  investigations  within  the 
groups.  We  ran  sections  over  the  steep,  and  attempted  to  dredge  it. 
For  the  former  we  used  all  sorts  of  leads,  and  found  a  hard  bottom 
strewn  with  dead  corals  and  nuUipores.  Dredging  showed  that  these 
all  beloDged  to  kinds  living  on  the  reef  above,  and  that  they  wera  held 
in  position  by  being  wedged  together  and  cemented  by  sponges  and 
other  organisms.  In  fact,  it  was  a  talus  slope,  built  of  the  remains  of 
reef  organisms,  swept  out  by  under-currents  from  the  reefs  above.  At 
the  bottom  of  this  steep,  the  talus  was  found  to  continue  outwards, 
the  individual  fragments  getting  smaller  and  smaller  for  1  to  2  miles. 
The  bottom  then  gradually  became  smoother  between  the  banks,  until 
finally  it  resembled  almost  a  hard  concreted  road.  The  lead  generally 
came  up  empty,  sometimes  with  a  fragment  of  reef  coral,  but  never 
with  any  mud  or  ooze.  With  a  half-inch  wire  rope  we  hauled,  for 
several  miles  between  Salomon  and  Feros,  trawls  and  dredges,  with 
nets  and  bags,  and  even  once  a  plankton  net.  They  were  never  caught 
up  nor  torn  in  any  way,  and  their  swords  and  sides  came  up  polished, 
proving  that  they  had  been  sweeping  along  the  bottom.  Their 
contents  were  practically  devoid  of  animal  life,  and  consisted  of 
a  few  fragments  of  dead  coraL  The  latter  were  all  rounded,  as  if 
constantly  rubbed,  and  absolutely  clean,  without  a  trace  of  coral 
mud ;  in  fact,  it  was  quite  clear  that  the  bottom  between  the  banks 
of  the  Chagos  was  everywhere  current-swept  even  down  to  1000 
fathoms.  Furthermore,  the  difficulty  experienced,  when  the  ship  was 
drifting,  in  getting  our  dredges  and  trawls,  generally  of  quite  sufficient 
weight,  on  to  the  bottom,  until  we  lashed  them  up  with  fire-bars,  and 
the  way  in  which  the  sounding-wire  was  dragged,  showed  clearly  the 
existence  of  strong  currents  at  every  depth.  With  strong  winds  blowing, 
the  dredging-wire  constantly  dragged  under  the  ship  when  drifting, 
proving  the  existence  of  under-currents  of  greater  force  than  those  of 
the  surface.  We  had  not  the  stronger  dredging-wire,  with  which  we 
might  have  anchored  had  the  weather  been  propitious  (which  it  never 
was),  so  as  to  make  precise  measurements ;  but  we  venture  to  think 
that  no  practical  surveyor  could  have  had  any  doubt  as  to  the  existence 
of  strong  currents  between  the  atolls  right  down  to  the  bottom  during 
the  whole  of  our  stay  in  the  Ohagos.  On  the  whole,  we  are  inclined 
to  consider  that  the  present  banks  of  the  Chagos  were  formed  in  a 
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similar  manner  to  those  of  the  Maldives,  by  the  cutting  down  of  a  land 
by  the  aotion  of  the  seas,  and  by  the  subsequent  upgrowth  of  coral 
reefs,  as  the  currents  moderated.  Subsidence  may  have  taken  a  part 
in  perhaps  paving  the  way  for  this  aotion,  but  in  any  case  we  can  have 
no  doubt  of  the  importance  of  erosion  in  the  past  and  the  present  day 
in  shaping  the  archipelago. 

B^anion,   Mauritius,  and  Rodriguez  are  three  isolated,  volcanic 
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islands  lying  between  lats.  19°  and  21°  30'  S.  They  are  respectively 
10,069,  2711,  and  1300  feet, in  height,  and  Beunion  has  a  still  active 
volcano — the  only  one  in  the  Indian  ocean — in  Grand  Bridle,  8613  feet 
in  height.  There  is  nothing  in  the  topography  to  indicate  any  special 
connection  between  the  three  islands,  and  they  are  probably  to  be 
regarded,  together  with  two  small  shoals  near  them,  as  of  quite 
separate  formation  both  to  one  another  and  to  the  large  banks  that 
lie  to  the  north.  Their  reefs  are  for  the  most  part  fringing,  but 
sppioach  the  barrier  condition  off  parts  of  Mauritius  and  Rodriguez. 


326  THE  INDIAN  OCEAN. 

Elevated  coralline  limestone  has  long  been  known  to  oconr  in  Rodri- 
guez, and  in  Mauritius  we  fonnd  most  of  the  islets  and  some  of  the 
shore  at  Grand  Port  (where  alone  there  is  a  real  barrier  reef)  formed 
by  an  evidently  recent  elevation  of  something  over  60  feet. 

In  passing  onwards  we  would  draw  attention  to  that  deep  bight 
of  water  which  lies  to  the  east  of  Madagascar,  and  whioh  is  more  or 
less  enclosed  by  oar  third  series  of  shoals  and  reefs — that  of  the 
Seychelles.  We  did  not  attempt  to  investigate  it  beyond  mnning 
a  few  soundings  to  the  north-east  of  Madagascar,  as  it  seemed  to  have 
been  sufficiently  sounded.  Its  average  depth  is  about  2300  fathoms, 
and  soundings  l)etween  Mauritius  and  South  Africa  clearly  show  it  to 
be  quite  open  to  the  south,  while  we  found  1962  fathoms  between  the 
former  and  the  Nazareth  bank.  To  the  north-west  again  there  proved 
to  be  over  1800  fathoms  between  Cape  Amber,  Madagascar,  and  Far- 
quhar,  and  2170  fathoms  between  Providence  and  Alphonse-Fran^ois. 
Unfortunately,  our  sounding-machine  broke,  eo  that  we  oould  get  no 
depths  between  Alphonse  and  the  Amirante  bank ;  but  there  was 
already  one  sounding  of  1)52  fathoms  marked  on  the  chart,  on  whioh 
also  is  recorded  a  depth  of  1150  fathoms  a  little  south  of  the  direct 
line  between  the  latter  and  the  Seychelles  bank.  Probably  both 
banks  are  included  within  the  same  1100  or  1200  fathom-line  as  the 
Seychelles.  To  the  north-east  the  wall  would  appear  to  be  more 
complete,  since  we  found  a  maximum  depth  of  only  961  fiathoms 
between  the  Seychelles  and  the  north  Saya  de  Malha  bank,  636  and 
130  fathoms  between  the  three  Saya  de  Malha  banks,  and  222  fathoms 
between  the  latter  and  the  Nazareth  bank.  Considered  together,  these 
soundings  would  point  to  a  remarkably  close  connection  between  the 
Saya  de  Malha  and  Nazareth  banks  and  to  a  relationship  between  all 
the  banks  of  the  crescent  from  Alphonse  to  Cargados. 

Providence  and  Farquhar,  between  which  there  is  a  depth  of  only 
890  fathoms,  would  belong  to  a  different  group,  which  not  improbably 
extends  for  «)00  miles  east  and  west,  so  as  to  include  Aldabra,  Assump- 
tion, Cosmoledo,  and  Astove.  Of  this  group — our  fourth  series  (d) — 
we  visited  Farquhar,  Providence,  and  St.  Pierre  only,  not  deeming  the 
question  of  their  connection  with  the  others  to  be  of  as  great  import- 
ance as  the  hills  marked  in  the  charts  of  some  of  the  Amirante  islands, 
and  the  weather  being  unfavourable.  Aldabra,  Cosmoledo,  Farquhar, 
and  Astove  are  all  atolls,  the  three  former  of  19,  9,  and  10  miles  in 
length  by  6  miles  broad,  while  Astove  is  2j^  by  1^  miles.  In  all  the 
outer  rim  is  nearly  perfect,  such  passages  as  there  are  being  quite 
inconsiderable,  and  their  lagoons  do  not  exceed  8  fathoms  (Farquhar) 
in  depth.  The  lagoon  is  practically  surrounded  by  land  in  Aldabra, 
except  in  three  placen,  together  not  more  than  a  mile  in  widths  while 
Farquhar  has  less  than  a  third  of  its  circumference  so  covered.  The 
lagoons  themselves  are  full  of  shoals,  and  have  no  islets.     Of  the  other 
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reefs,  Aiuiiiiiptioa  is  «  oresoent  nearly  4  miles  long,  with  a  fringing 
reef,  and  FroTidenoe  is  a  reef  of  aimilar  shape,  24  miles  long,  with 
Mild  iiletfl  towards  its  northern  and  lonthern  ends.  St.  Pierre  lies 
abont  17  miles  west  of  the  last,  and  is  separated  from  it  by  nearly 
1000  fathoms  of  water ;  it  is  merely  a  small  islet,  less  than  a  mile  in 
dumeter,  with,  in  some  places,  a  narrow  fringing  reef. 

This  group  of  reefs  and  islamJs  preseuts  some  features  of  conaider- 


aUe  interest.  Aldabra  has  long  been  known  as  the  homo  of  Tesludo 
slepAanftna,  and  has  several  rare  and  peculiar  birds.  All  are  regularly 
fished  for  both  shell  and  edible  turtle,  for  which  they  are  famous. 
Aldabra  has  been  investigated  by  Prof.  Voeltzkow,  who  describes  it  as 
having  been  formed  by  a  deposit  of  foraminiferal  remains  (mainly 
oooooliths  and  rhabdolitbs),  which  has  been  elevated  20  to  80  feet  above 
the  sea-leveU*    There  is  a  narrow  fringing  reof  all  round,  against  which 


*  SaidieiiibergttAen  NatvT/or'dumden  GeMhchafl,  hA.  : 
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the  land  presents  small  often  undercut  oliflfs.  Probably  this  fringing 
flat  owes  its  existence  largely  to  the  abrasion  of  the  land,  as  in  so 
many  of  the  Fiji  islands.  In  any  case,  however  the  land  was  formed, 
there  can  be  no  suggestion  of  its  ever  haying  been  connected  with  any 
other.  The  evidence  of  elevation  in  Oosmoledo,  Astove,  and  Assump- 
tion is  less  clear,  and  the  present  islets  of  Providence  are  certainly  dne 
merely  to  the  piling  up  of  sand  on  the  reef  by  the  wind  and  waves. 
Farquhar  has  a  series  of  small  hillocks,  and  along  the  middle  of  the 
south  island  a  ridge  which  reaches  a  height  of  75  feet  above  the  water- 
level.  The  first  section,  which  we  prepared  with  the  horizontal  scale 
half  the  vertical  suggested  elevation,  but  the  natural  section  annexed 
(with  the  same  scale  for  both),  pointed  to  a  sand-dune,  piled  up  fe>m 
either  side,  a  conclusion  amply  borne  out  by  the  examination  of  the 
material  of  which  it  is  formed.  St.  Pierre,  however,  differed  in  that  it 
is  an  island  of  coral  rock,  with  its  summit  about  50  feet  above  the  sea, 
but  probably  twice  as  high  when  first  upheaved.  It  is  surrounded  by 
cliffs,  and  such  fringing  reef  as  it  has  was  undoubtedly  formed  by 
erosion  of  the  land.  It  is  now  the  home  of  countless  seabirds,  widi 
extensive  deposits  of  guano. 

We  have  mentioned  the  above  comparatively  unimportant  details, 
'  because  we  think  they  indicate  that  these  islets  lie  in  a  district  whidh 
is  by  no  means  stable,  by  no  means  at  rest,  or  subject  to  the  same 
movement  all  over  its  area.  The  whole  series  of  banks  now  under 
consideration  may  be  regarded  as  occupying  part  of  the  site  of  the 
Indo-Madagaecar  continent.  Tet,  allowing  this  to  be  the  ease,  we  are 
seriously  inclined  to  doubt  whether  its  different  reefs  represent  aaj 
peaks  of  that  land,  but  are  not  rather  the  result  of  separate  voloaiiio 
eruptions.  Beyond  the  general  evidence  above,  perhaps  aoamly 
worthy  of  the  term  "evidence,"  we  would  point  to  the  result  of  a 
dredging  in  844  fathoms,  within  2  miles  of  the  100-fathom  line,  off  the 
south-west  of  Providence  reef.  In  this  we  obtained,  with  a  large 
triangular  dredge,  a  few  masses  of  sticky,  semi-consolidated  mud  and 
about  5  cwt.  of  stones.  This  mud  consists  of  practically  pure  voloanic 
ash,  while  the  stones  are  of  these  kinds :  (1)  manganese  nodules  formed 
round  nuclei  of  ash,  (2)  consolidated  ash,  and  (3)  masses  of  ooral  rook 
from  the  reef  above,  coated  with  manganese.  Now,  round  ooral  islands 
the  bottom  is  invariably  covered  with  masses  and  fragments  of  ooral, 
or  with  coral  mud,  no  trace  of  which  occurs  mixed  up  with  the  above 
deposit.  In  the  Pacific  ocean,  at  such  depths  off  coral  islands  there 
would  certainly  be  a  deposit,  into  which  the  sounding-tube  would  be 
naturally  driven  for  several  inchen,  and  we  can  only  conclude  that  its 
absence  here  is  due  to  strong  nnder-currents,  perhaps  outwards  from 
Providence  reef,  perhaps  merely  passing  along  the  same.  This  view 
is  supported  by  the  fact  that  many  of  the  rocks  themselves  oame  up 
with  their  surfaces  quite  polished,  and  with  hydroids  and  worm-tabei 
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attached,  both  of  forms  which  oannot  exist  on  mud.  Farther,  the  man- 
ganese of  the  nodnles  is  1  to  2  inches  in  thicknees,  and  for  it  to  have 
attained  this,  the  individual  nodales  must  have  lain  freely  on  the 
bottom  for  long  periods.  Without  attempting  to  go  into  the  question 
fnllj,  we  may  express  onr  oonviotion  that  here  wo  have  part  of  the 
mound  on  which  Providence  reef  waabnilt  np  exposed  hy  nnder-onrrents 
and  that  ve  have  the  first  definite  evidence  of  the  natnre  of  the  fonnda- 
tion  on  which  a  regular  and  typical  existing  coral  reef  has  been  built  ap. 
We  may,  perhaps,  here  refer  to  the  bottom  samples  obtained  darin); 
the  cmise,  in  so  far  as  manganese  is  concerned.  Wliere  carbonate  of 
lime  rocks  alone  exist,  as  off  coral  reefii,  manganese  is  not  fonnd  either 


in  nodules  or  as  scales  in  the  ooze  or  mud.  Hound  Oeylon  there  is 
plenty,  bnt  off  Chagos  we  fonnd  no  trace,  nor  yet  to  the  eonth,  nntil  we 
approaohed  Hanritiiis,  where  certain  deposits  appeai-ed  as  if  dusted  with 
it  Near  Parqnhar  the  bottom  samples  were  sirailHi-,  and  at  different 
plaoea  off  Providenoe,  in  a<ldition  to  the  above,  we  got  several  coral 
masses  more  or  less  diai-oloured  by  it.  -Again,  fi-om  Alphonse,  through 
the  Seyohelles,  right  down  through  Saya  do  Maiha  to  Cargados,  we 
practically  found  no  tra''o.  Such  being  the  case,  the  presence  of  deposits 
containing  manganese  between  Farquhar  and  Pravidence,  sinre  we 
can  scarcely  suppose  them  to  bo  in  any  way  nndcr  the  influence  of 
Madagascar,  does  point  to  a  marked  difference  in  that  as  compaied  with 
otbor  regioDt  we  visited. 

No.  IV.—OcTonBB,  1906.]  2  a 
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We  pass  now  to  the  third  series  of  reefs  and  shoals — that  of  the 
Seyohelles,  which,  in  its  orescent  shape,  is  particnlarly  remarkable  in 
relation  to  the  former  connection  of  Madagascar  and  India.  Its 
length  is  roughly  1300  miles  included  within  the  1100-fathom  line, 
and  its  probable  total  dimension  is  upwards  of  100,000  square  miles. 
As  already  pointed  out,  there  would  appear  to  be  a  special  connection 
between  the  Saya  de  Malha  and  Nazareth  banks,  and  our  investiga- 
tions showed  a  close  similarity  between  the  same.  Nazareth  is  a  bank 
about  225  miles  long  by  a  maximum  breadth  of  about  90  miles,  with 
an  extraordinary  surface  shoal,  Cargados  Carajoz,  at  its  south  end, 
32  miles  long,  crescent-shaped,  with  its  convexity  to  the  east.  The 
main  reef  has  eight  islets,  and  there  are  in  addition  over  twenty  others 
arising  on  separate  patches  of  reef  within  the  orescent,  besides  two 
isolated  islands  3  and  10  miles  to  the  north.  Nearly  all  theae  islandt 
have  (or  had)  deposits  of  guano,  and  were  the  homes  of  sea-birds.  So 
far  as  we  could  see,  they  showed  little  signs  of  eleyation,  and  their 
reefs  were  everywhere  typical  coral  reefs.  Unfortunately,  we  had  to 
confine  our  investigations  to  this  southern  part,  the  weather  being 
continuously  unfavourable,  but  the  rest  of  the  bank  would  appear  io 
have  an  average  depth  of  30  to  40  fathoms,  with  one  area  of  14  to  20 
fathoms  in  the  centre ;  in  no  way  did  it  appear  to  show  any  approaoh 
to  an  atoll  condition.  Opposite  Cargados  the  bank  was  about  80  miles 
broad,  suddenly  falling  off,  .in  the  four  places  where  we  sounded  over 
its  edge,  from  about  40  to  250  fathoms  in  less  than  half  a  milek  lit 
central  part  was  extraordinarily  level,  sounding  after  sounding  being 
reoorded  between  30  and  85  fathoms.  On  approaching  the  edge,  tliers 
appeared,  both  to  the  south  and  west,  to  be  a  decrease  to  alxmt  27 
fathoms,  but  our  soundings  alone  would  scarcely  allow  us  to  dednoe 
the  existenoe  of  any  even  low  rim.  However,  our  dredginga,  of  lAidi 
we  put  down  thirty-five,  showed  a  marked  line  of  coral  and  nnllipofe 
rubble  around  the  edge,  such  as  might  form  the  foundation  of  a  Bur&ce 
reef  in  course  of  time,  while  the  centre  was  covered  quite  uniformly 
by  the  hardest  of  sand,  oovered  with  growing  weed. 

The  three  banks  of  Saya  de  Malha  included  in  their  lOO-fathom 
lines  are  respectively  from  south  to  north  of  about  250,  14,000,  and 
1200  square  miles.  The  south  bank  is  a  flat  shoal,  and  the  north  one 
a  basin  with  40  fathoms  in  the  centre  and  a  nearly  complete  lim  at 
less  then  15  fathoms.  The  central  bank  is  about  500  miles  round 
by  120  across  in  any  direction.  It  has  a  marked  rim  at  less  than 
20  fathoms  for  nearly  200  miles  to  the  north-west,  and  a  depth  of 
50  to  65  fathoms  in  the  centre.  To  the  north  of  the  rim,  between  the 
banks,  we  found  the  slope  to  be  as  precipitous  as  off  Cargados,  but  to 
the  south  the  whole  bank,  according  to  our  soundings  and  dredging*, 
appeared  to  rise  up  quite  gradually  from  the  centre  of  the  ^li^yitMJ 
b^twe^n  it  and  the  Nazareth  bank.    Our  dredgings,  indeed,  oanied  itf 
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right  on  to  the  bank  withont  any  trace  of  any  steep,  anil  dUolosed 
ft  hard  bottom,  and  within  a  bight  of  the  100-fathom  line  a  large  area 
ooTsred  with  coarse  bivalve  shelte  and  aome  oora)  fragmonts  swept  off 
the  reefa  above. 

The  pasaages  below  the  100-fathom  line  between  Nazareth  and  the 
SejcheUea  were  of  interest  in  respect  to  the  currents,  bat,  unfortunately, 
we  oonld  make  no  preoiae  observations.  The  channel  between  the 
north  and  the  central  Sayade  Malha  banks  proved  to  attain  a  maximum 
depth  of  abont  636  fathoms,  bottom  bard  with  a  few  attached  deep-sea 
corals.     While  dredging  in  it  from  300  fathoms  downwards,  the  ship 


OBOWIKO    OUT 


drifted  6  miles  to  the  west-north-west  in  three  honrs,  while  we  took 
three  hanla  of  a  small  trawl.  The  latter  was  weighted  with  firebars, 
and  in  each  case  went  down  almost  perpendicularly  for  about  IfiO 
fathoms,  when  it  began  very  markedly  to  haul  ont  to  the  north-east 
ftlmost  at  right  angles  to  the  ship's  conrse.  Probably  our  first  attempt 
BeTOT  reached  the  bottom,  but  after  adding  fresh  weights  and  allowing 
more  wire  and  as  rapid  a  descent  as  possible,  we  succeeded  in  doing  so. 
'WbateTer  was  the  cause  of  the  cnrrcnt  in  an  opposite  direction  to  the 
wind  and  surface  drift  wo  can  scarcely  profess  to  say,  but  of  its 
existence  there  was  no  reasonable  donbt. 

The  bottom  again  between  Saya  de  Malha  and  the  Seychelles  would 
•ppeftr  to  be  cnrrent-owept,  and  onr  impression,  when  watching  the 

2  A  2 


332  XnE  INDIAN  OCEAN. 

soundings  with  the  ship's  head  to  the  wind,  was  that  there  existed 
a  similar  underonrrent.  Taking  all  the  soundings  between  100  and 
1000  fathoms  in  the  passages  from  Nazareth  to  the  Seyohelles,  we  get 
the  following  list  of  bottoms:  hard,  10;  shell  and  ooral,  6;  sand,  8; 
ooral  mud,  1.  When  the  actual  samples  are  examined  these  soundings 
become  of  still  greater  significance,  since  in  no  single  case  was  there 
more  than  a  mere  trace  of  the  bottom.  Indeed,  the  bottom  throughout 
in  these  passages  may  be  said  to  be  hard  and  with  no  marked  deposits 
of  mud  or  ooze,  such  a  bottom  as  could  only  be  found  in  a  current- 
swept  region. 

The  Amirante  bank  has  eleven  patches  of  surface  reefs  and  seven 
islets  on  an  area  of  1100  to  1200  square  miles,  about  86  miles  long 
north  and  south ;  while  Dosroches,  a  round  atoll  bank  10  miles  in 
diameter,  lies  about  8  miles  to  the  east,  the  channel  between  attainiug 
a  depth  of  874  fathoms.  The  bank  itself  has  more  or  less  the  same 
contour  as  the  other  submerged  banks,  probably  rising  from  about  700 
fathoms,  all  round  except  to  the  north,  to  the  50-fathom  line.  Its 
surface  is  decidedly  irregular,  as  masses  of  growing  corals  and  nuUi- 
pores  may  be  found  anywhere,  but  nowhere  attains  a  greater  depth 
than  37  fathoms.  On  its  edges,  where  nuUipores  flourish,  there  is 
perhaps  a  greater  tendency  to  growth,  but  the  term  ** atoll"  cannot 
as  yet  be  applied  to  it.  Of  its  reefs,  Hemire  and  St  Joseph  are  atoUs 
with  lagoons  of  less  than  5  fathoms  in  depth.  The  former  has  no  land, 
but  there  are  certain  masses  on  the  reef  which  from  the  ship  appealed 
to  be  the  remains  of  such.  St.  Joseph  has  eight  islands,  which  dearly 
demonstrate  the  increase  of  its  lagoon  at  the  expense  of  the  land, 
showing  everywhere  destroyed  trees  and  bushes,  and  in  many  places 
lines  of  old  beaches.  The  hills  marked,  doubtless  by  an  error  of  the 
draftsman,  on  St.  Joseph  and  Darros  do  not  exist,  but  there  are  indioa- 
tions  that  these  islands,  as  well  as  Poivro  and  Desroches,  owe  their 
foundation  to  some  change  of  level.  Eagle  island,  however,  shows  a 
definite  upraising  of  at  least  20  feet,  being  formed  of  coral  rock,  and 
in  many  places  fringed  by  low  cliffs.  African  islands,  lastly,  are 
probably  due  to  a  piling  up  by  the  sea  of  reef  material. 

The  Seychelles  bank  has  lying  off  its  south-east  part  several  isolated 
masses  in  Fortune,  Constant,  Platte,  and  Coetivy  banks,  the  last  two 
only  with  surface  reefs  and  land.  They  present  no  atoll  features,  nor 
any  conditions  markedly  differing  from  the  submerged  banks  which  we 
visited.  Coetivy  is  about  6  miles  long,  and  has  sand-dunes  and  ridges 
varying  up  to  about  70  feet  in  height. 

{To  he  continued,) 
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RECENT  SURVEY  AND  EXPLORATION  IN  SEISTAN.* 

B7  Colonel  Sir  HENRY  McMAHON,  E.O.I^.,  C.S.I. 

I  HAVE  said  80  muoh  on  the  scientific  aspects  of  Seistan  that  it  may 
now  interest  you  for  a  change  to  learn  something  of  the  personal 
experiences  of  onr  mission  in  that  country. 

We  were  a  party  of  nearly  1500  persons,  including  twelve  f  British 
officers,  a  large  staff  of  European  and  native  subordinates,  comprising 
survey,  irrigation,  and  other  civil  departments,  and  a  military  escort 
of  200  infantry  of  the  124th  Baluchistan  Eegiment  and  60  sabres  of 
the  35th  Sind  Horse.  We  were  amply  provided  with  all  that  was 
neoessary  for  purposes  of  display  suitable  to  the  status  of  our  mission, 
or  for  maintaining  our  position  in  the  face  of  opposition  or  obstruction. 
We  were  well  equipped  for  every  possible  contingency,  for  heat  and 
oold,  flooded  rivers  and  waterless  deserts.  It  is  well  that  we  were  so 
equipped,  for  all  our  resources  had  to  stand  the  strain  of  work  under 
most  difficult  and  varied  conditions. 

We  left  Qaetta  early  in  January,  1903,  and  marched  across  the 
desert  to  the  Helmand,  which  a  portion  of  the  mission  struck  at  Landi 
Mahd.  Wala,  and  the  rest  at  Khwaja  Ali.  A  blizzard  which  the  main 
party  encountered  before  reaching  the  Helmand,  the  first  of  a  long 
oourse  of  blizzards  with  which  we  were  destined  to  become  painfully 
familiar,  burst  on  us  while  on  the  march.  We  had  three  men  frozen 
to  death,  and  lost  a  great  number  of  camels. 

We  marched  down  the  Helmand,  and  reached  Seistan  in  the  middle 
of  February.  We  stayed  in  that  country  for  two  and  a  quarter  ^^ears. 
Our  life  and  movements  were  largely  regulated  by  the  climate.  Seistan 
has  only  two  seasons,  winter  and  summer  :  spring  and  autumn  do  not 
exist.  One  jumps  within  a  few  hours  from  cold  winter  into  hot 
summer,  and  from  hot  summer  into  cold  winter.  The  summer  lasts 
from  April  to  November,  seven  months,  and  is  a  long  weary  period  of 
cloudless  sky  and  great  heat,  which  reaches  a  maximum  in  the  shade  for 
many  months  of  110°  to  119°  Fahr.  A  portion  of  the  summer,  ue,  four 
months,  is  taken  up  with  that  terrible  wind  the  '^  Bad-i-sad-o-bist  roz," 
which  mitigates  the  heat  and  prevents  it  becoming  altogether  un- 
bearable. 

During  the  early  portion  of  summer  the  rivers  are   all  in  high 
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flood,  uiid  tbrougUont  the  t>utitiucr  the  litiniun  is  a  big  sea,  and  tho 
lowlying  landu  of  Soistan  are  either  submerged  or  liable  to  inunila- 
tion.  We  had,  therefore,  to  look  ronnd  for  a  place  of  safety  from  floods, 
aud  we  had  our  maiu  camp  each  aammer  on  a  bigh,  bare,  graTel-plain 
on  the  sooth  bank  of  the  Kud-i-Seistan  aud  between  that  river  and  the 
Helmand.  One  of  tho  pleasing  features  of  v.  Seistati  summer  is  the  plague 
of  insect  life  that  swarms  in  that  country.  There  are  no  wild  flowen  in 
Seistan,  and,  as  I  said,  no  sprin;;  season  such  as  one  fiuds  in  other 
oountries.  Nature  has,  I  suppose,  to  mark  the  missing  season  in  aome 
way  or  otber,  aud  does  so  here  by  the  outburst  of  insects,  wbioh  oome 
to  life  the  day  afcer  winter  ends.    Midges,  mosquitoes,  and  every  kind 


and  sort  of  flyiug,  creeping,  crawling  beast  imaginable,  lai|;e  uid 
small,  fill  the  air,  and  cover  the  ground  as  evenicg  sets  in.  To  sit 
near  a  light  is  impossible,  and  so  one  has  to  eat  one's  dinner,  tnaectt 
and  all,  iu  semi-darkDess,  and  find  one's  way  to  bed  in  the  dark. 
Another  harbinger  of  what  ought  to  Im  the  spring  in  Seistan  is  the 
exodus  from  their  winter  hiding-places  of  the  euakos,  which  are  very 
numerous  in  that  country.  A  poisonous  little  vi|>or  {Echie  earinata)  is 
the  most  common  of  them.  Four  of  our  men  were  bitten,  but  all  Inokily 
recovered  after  some  weeks  of  illness.  When  tbo  big  summer  wind  seta 
in,  it  blows  away  the  insects,  and  for  a  time  one  is  Ireo  from  thisplogne; 
bat  if  the  wind  drops  any  evening,  ont  they  all  come  again. 

Horses,  oomels,  and  other  animals  in  Seistan  have  a  plagoe  of  their 
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own  ia  the  form  of  a  speoies  of  gadfly,  which  torment  them  unmercifully 
all  the  SDinmer.  Their  bites  draw  blood  and  caaee  great  pain.  Worm 
than  this,  we  have  to  thank  this  fly  for  the  prevalence  of  the  disease 
vrhioh  proves  bo  fatal  to  horuos  and  camels  in  Seistan.  This  disease 
we  found  to  be  what  is  known  in  India  as  "  satra,"  aud  we  found  in 
the  blood  of  the  gadflies  caught  ou  horses  the  trypanosome  of  sarra 
{Evansii),  To  protect  our  horses  from  this  scourge,  ws  found  it 
DOoesGary  to  follow  the  example  of  the  Seiatan  people,  and  keep  blankets 
ourefully  wrapped  round  our  horses'  stomachs  even  when  ridden.  In 
the  early  part  of  summcT,  when  the  scourge  is  worst,  cur  horses  wore 
pyjamas,  and  looked  somewhat  peculiar.     Notwithstanding  all  pre- 


cautions, however,  we  lost  many  hundreds  of  camels  from  this  disease, 
aad  out  of  our  200  horses  we  lost  no  less  than  120. 

So  much  for  the  delights  of  the  Seistau  summer  with  its  heat,  wind, 
and  inseots.  The  winter  ofi'ered  an  extraordinary'  contrast  in  the 
matter  of  temperature,  for  the  cold  was  often  intense,  going  down  to 
within  a  few  degrees  of  zero,  and  this  was  made  all  the  harder  to  bear 
by  the  terrible  blizzards  which  are  so  common  from  December  to  the  end 
of  Harch.  We  felt  the  cold  all  the  more  severely,  as  our  work  used  to 
keep  the  whole  mission  moving  about  all  the  winters  in  the  lowlying 
portions  of  the  country  along  the  banks  of  the  rivtrs  and  shores  of  the 
Hamnn,  where  our  oamp  was  nearly  always  pitched  on  damp  gronnd. 
Oar  woik  made  us  spend  the  winters  splashing  about  in  rivers  and 
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Hamuus,  an  extremely  cold  operation  when  blizzards  were  on.  Necessity 
is  the  mother  of  inyention,  and  our  camp  soon  became  very  clever  in 
protecting  themseWes  by  iugenions  methods  from  the  cold  and  wind. 
When  reeds  and  branches  of  tamarisk  were  available,  as  they  often 
were,  thick  screens  used  to  be  run  up  on  the  windward  side  of  tents  and 
animals,  and  it  would  sometimes  have  been  difficult  for  a  stranger  to 
find  our  camps,  so  well  were  they  thus  sheltered. 

To  give  some  idea  of  the  extent  of  the  cold  and  the  foroe  of  the 
blizzards,  I  may  note  that  in  January,  1905,  not  only  the  atagnaot 
Hamuns  and  lakes  were  hard  frozen  over,  but  even  the  big  rivers  with 
their  strong  currents.  The  force  of  the  blizzards  was  terrific.  Thai  of 
the  end  of  March,  1905,  showed  on  our  anemometers  a  velocity  of  no 
less  than  120  miles  an  hour,  and  for  a  whole  sixteen  hours  the  average 
velocity  was  over  88  miles  an  hour.  The  destruction  caused  to  oameli 
was  terrible,  and  we  lost  hundreds  at  a  time.  The  blizzard  of  Maaroh, 
1 905,  killed  in  four  days  no  less  than  200  camels.  I  may  note  here  that 
from  one  cause  and  another  we  lost  4900  camels  daring  the  two  and  a 
half  years  of  our  work. 

Winter  and  summer  work  had  to  be  carried  on  at  full  preMure. 
There  were  extensive  topographical  and  hydrographioal  surveys  to  be 
made,  and  information  of  all  kinds  to  be  collected.  The  actual  marking 
out  of  the  boundary-line  with  pillars  after  the  course  of  the  boondaiy 
had  been  settled  was  a  difficult  task.  One  hundred  and  ten  miles  of  it 
was  through  a  waterless  desert,  both  mountain  and  plain,  where  water 
had  to  be  brought  for  men  and  beast  from  long  distances,  and  about 
100  miles  lay  along  rivers  and  through  swamps  and  lakes.  The  wear 
and  tear  of  our  work  was,  of  oourse,  very  trying  to  men,  and  we  lost 
fifty  men  in  all.  The  mortality  list  itself  is  a  record  of  the  varying 
conditions  of  country  and  climate,  for  we  lost  two  men  from  heati  seven 
from  heat  and  want  of  water,  three  from  being  frozen  to  death,  and 
four  from  drowning. 

The  history  of  the  seven  who  died  from  heat  and  thirst  is  one  of 
the  saddest  chapters  of  our  mission  histor}^  but  it  affords  a  splendid 
instance  of  the  zeal  for  work  and  devotion  to  duty  which  our  Indian 
native  fellow-servants  of  His  Majesty  possess.  The  disaster  wasldue  to 
that  burning  desire  which  possesses  the  breasts  of  geographers,  British 
and  native,  to  fill  up  those  blank  spaces  now  getting  so  few  and  far 
between  on  our  maps.  The  Dasht-i-Margo  had  always  been  one  of 
those  blanks.  Many  have  skirted  its  edge ;  none  had  entered  it.  To 
one  of  our  most  distinguished  native  surveyors,  Khan  Bahadur  Mohi* 
uddin,  fell  the  duty  of  being  the  first  to  attack  this  tract,  and  none 
were  so  keen  as  himself  to  do  so.  He  was  an  old  surveyor,  and  especially 
well  accustomed  to  work  in  a  waterless  country.  He  started,  from  the 
Helmand,  near  Chahar  Burjak,  with  a  well-equipped  party  of  four  chain 
men,  two  camel-men,  and  four  guides.    Zeal  took  him  farther  than 
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prndenoe  wottld  dictate,  and  one  evening  tliree  uf  the  guidoa,  after 
trjing  to  pennade  Shaikh  Mobluddln  to  give  up  his  entorprise  and 
letnrn  before  it  was  too  late,  determined  to  try  and  nave  their  own 
lives.  They  tied  themselves  an  their  oamels,  and  tied  their  camels  in  a 
string,  and  let  them  go  where  instinct  took  them.  The  ridere  soon  lost 
oonsoioaBoeEB,  hut  their  cameU  took  them  to  the  Shand,  where  a  hunter 
of  wild  assen  providentially  found  them,  and  brought  them  to  life,  and 
guided  them  baok  to  safety.  The  morning  after  their  departure  found 
Idheikh  Mohiuddin  and  hie  party  with  no  water  left  in  their  water-bags, 
under  the  fierce  heat  of  the  eun  on  a  goorohing  plain.  A  portion  of  the 
party  dug  for  water  in  a  dry  nullah-hed  olose  hy,  but  without  suooesB, 
and  the  only  relief  they  got  was  by  throwing  the  oool  dug-out  sand  over 
their  burning  bodies.  One  of  the  party,  their  last  remaining  guide,  ool- 
lapsed,  and  the  others  went  back  to  £nd  Sheikh  Mohiuddin  lying  dead, 
with  his  horse  lying  dead  beside  him.  The  two  camel-men  had  disap- 
peued,  no  one  knew  where,  aud  the  funr  remaining  men  of  the  party, 
the  fonr  chain-men,  found  themselves  alone.  One  of  their  number,  Saida, 
whose  name  deaerves  to  live  in  the  annals  of  heroism,  put  duty  before 
other  considerations  even  at  that  awful  crisis.  He  cut  off  from  Sheikh 
Hohinddin's  p]ane-tiil>le  the  precious  map  for  which  so  much  had  been 
risked,  and,  knowing  he  could  not  long  retain  cousoionsDesa,  wrapped  it 
round  bis  wa'st  in  his  waist-cloth,  and  started  off  with  his  three  com- 
r*deB,  in  the  fond  hope  of  finding  water,  they  knew  not  where.    They 
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xlruggled  on  that  daj  and  all  night,  and  the  next  morning  three  fell, 
unable  to  prooeed.  The  brave  Saidn  Htumbled  on.  He  says  he  soon 
lost  coDBCiousneaH,  and  when  ho  next  came  to,  he  found  himself  at  night 
half  lying  in  a  pool  of  water.  There  a  wandering  Afghan  found  him, 
and  oarried  him  on  his  back  to  Chakaneur,  wliich  proved  to  be  oloee  b;. 
There  our  kind  Afghan  friends  took  great  care  of  bim,  and  after  aome 
days,  when  he  was  able  to  be  moved,  they  brought  him  baok  to  as. 
Thutj  was  the  first  portion  of  the  blank  of  the  Dasht-i-Margo  filled  up 
and  ita  survey  preserved.  It  cost  us  seven  valuable  lives.  The  Bearoh 
partiuB  which  we  Bubeequently  uent  out  to  recover  the  bodies  of  Sheikh 
Mohinddin  and  his  ill-fated  oompaniona  filled  up  some  other  portions  of 
this  blank. 

In  the  last  winter  of  oar  stay  in  Seistaa,  a  new  and  quite  unheard- 
of  plague  viidted  the  country  and  us.  First  the  jackala,  whioh  swarm 
ID  the  country  in  huge  packs,  went  mad  and  attacked  men  and  uiimals. 
Fonr  of  our  men  were  attacked  and  bitten,  of  whom  one  died  of  hydro- 
phobia. Then  the  numerous  wolves  of  the  country  went  mad  too,  and 
played  havoo  in  the  villages  and  encampments  of  the  wandering  nomada. 
Tales  of  damage^to  men  and  animals,  and  of  deaths  from  hydrophotoa 
poured  in  from  all  sides.  Mad  dogs  also  were  moat  unpleMantly 
numerous.  And  as  Seistan  swarms  with  village  pariah  dogs  and  the 
big  fierce  dogs  of  the  nomad  people,  Seistan  had  a  very  lively  time  of 


it.     The  looal  people,  much  as  they  value  dogs  for  protecting  i 
flooks  from  wolves  and  themselves  from  thieves,  killed  nearly  all  their 
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dogB,  and  a  wholesale  deBtrnctioo  of  oar  canine  cumpanionB  beoame 
neoessary  in  the  tnissiun  oamp,  and  erery  possible  prooaulion  was  taken 
to  protect  our  oamps  from  the  onslanghts  of  mad  animals.  A  terrible 
iDcident,  however,  oocurted. 

On  the  night  of  Maroh  25,  1  ^05,  when  tho  big  blizzard  was  K^ing, 
a  mad  wolf,  or  perhaps  two  wolves,  time  arter  time  throughout  the 
night  attacked  the  camp  of  onr  camel  corps.  The  darkness,  and  the 
ohaoa  of  noiae  and  wind  and  driving  sand  that  was  raging,  prevented 
the  men  from  seeing  the  wolf  or  wolves  and  killing  them.  It  was 
found  next  morning  that  a  horse  and  no  less  than  seventy-eight  camels 
had  been  bitten  and  ravaged.    Of  these,  no  less  than  forty-eight  snb- 


jeqnfflitly  developed  hydrophobia  and  had  to  be  destroyed.    The  horse 
also  went  mad. 

All  things  have  an  end,  and  this  merciful  rule  applied,  I  am  glad  to 
way,  to  onr  stay  in  Seistan.  I'he  work  of  arbitration  was  at  last  aocom- 
pUshed,  and  on  May  15,  1905,  our  mission  started  l>ack  to  India.  We 
Tetnmed  by  the  trade  route,  through  Bobat  and  Nushki,  and  had  a 
vary  trying  time  crossing  tho  desert  at  the  very  hottest  season  of  the 
ytax.  We  had,  of  course,  to  march  at  night,  for  tho  heat  in  the  day- 
time was  very  severe.  "We  only  lost  one  man  on  tho  marcli,  a  poor  levy 
sowar,  who  wandered  from  the  road,  and  whose  dead  body  and  that  of 
his  horse  our  search  parties  subseqaently  found  in  the  waterless  tract 
to  the  north  of  our  rente. 
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The  temperature  during  the  last  week  is  perhaps  worth  notice. 
Th.'  daily  maximum  in  the  shade  that  week  was  113°,  116°,  120°,  119°, 
122i°,  1201°,  and  119J°  Fahr.  You  can  therefore  understand  onr 
pleasure  in  reaching  the  cool  highlands  of  Quetta  on  June  17,  and 
finding  ourselves,  after  two  and  a  half  years  of  the  wildemees,  back  in 
civilization  once  more. 

Let  me  say  a  very  few  words  in  conclusion.  Many  may  infer,  from 
what  I  have  said  of  the  delights  of  life  in  Seistan,  that  it  is  a  most 
undesirable  place  to  reside  in.  It  must  be  remembered  that  our 
experiences  are  based  on  a  life  in  tents  and  on  outdoor  work  carried  on 
all  the  year  round,  generally  in  the  wildest  and  worst  parts  of  that 
country.  If  one  had  a  comfortable  house  and  its  civilized  conveniences 
for  mitigating  heat  and  cold,  keeping  out  insects,  and  so  on,  Seistan 
would  not  1)0  so  very  dreadful  a  place  to  live  in  as  I  may  have  depicted. 

The  old  ruins  that  testify  to  the  populousness,  wealth,  and  prosperity 
of  Seistan  in  the  past,  show  that  it  must  also  have  been  a  popular 
resort.  Most  of  the  evils  and  discomforts  of  present  life  there  are  due 
to  the  triumph  of  chaos  over  civilization,  and  nature  has,  as  she  always 
does  in  such  cases,  wreaked  her  vengeance  on  the  country.  Increase  of 
cultivation  would  do  much  to  remove  the  insect  plague,  affect  the 
climate,  and  check  the  destructive  agencies  of  nature,  which  now  work 
their  will  unfettered  and  unrestrained.  Seititan  might,  by  human 
agency,  be  made  once  more  a  country  pleasant  to  live  in. 

The  extraordinary  fertility  of  its  soil,  even  under  present  oonditions, 
makes  it  a  country  of  enormous  latent  wealth  and  vast  possibilities. 
Its  geographical  position  and  natural  resources,  both  in  grain  and 
cattle,  render  it  a  place  of  great  strategic,  political,  and  oommeroial 
importance.  If  any  one  doubts  this,  let  him  study  the  extraordinary 
efforts  our  Eussian  rivals  have  made  and  are  making  to  supplant  our 
influence  and  establish  their  own  in  Seistan. 

I  feel  painfully  cognizant  that  this  paper  has  many  shortcomings, 
but  Seistan,  with  its  many  aspects  and  problems,  is  too  large  a  subject 
to  treat  in  so  short  a  space,  I  have  not  been  able  to  allude  to  many  of 
the  branches  of  work  to  which  we  devoted  our  energies  during  our  stay 
in  Seistan.  Of  our  political  work  I  need  say  nothing,  but,  besides 
geographical  and  the  archaeological  work  I  have  referred  to  in  this 
paper,  much  valuable  ethnological,  meteorological,  geological,  zoological, 
botanical,  and  other  work  was  done.  The  results  are  all  being  care- 
fully recorded,  and  will,  I  hope,  assist  future  workers  in  thia  most 
interesting  of  countries. 

Before  the  paper,  the  Presidknt  :  For  Colonel  Sir  Henry  McMahon  there  is  no 
need  whatever  for  any  words  of  introduction,  or  that  1  should  delay  you  for  • 
moment.  1  will  at  once  call  upon  him  to  read  his  paper  on  **  Recent  Survey  and 
Exploration  in  Seistan.*' 

After  the  paper,  the  Fbesident:  When  Sir  Henry  McMahon  >MUi  despatched 
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upon  his  journey  to  SeistaD,  be  was  sent  there  by  a  statesman  whose  name  will  liye 
(so  long  18  the  English  dominion  remains  in  India)  as  one  of  the  very  greatest  of 
our  viceroys,  Lord  Curzon  of  Kedleston,  and  I  am  sure  you  will  be  very  glad  if 
Lord  Curzon  will  say  a  few  words  on  this  occasion. 

Lord  Gdbzon  of  Kedleston:  I  have  never  had  the  ill  fortune  to  visit  Seistan 
myself,  but  yet  in  one  way  or  another  I  have  had  a  great  deal  to  do  with  it.  When 
I  wrote  a  book  upon  Persia  some  fourteen  or  fifteen  years  ago,  I  called  attention 
to  what  then  seemed  to  me  to  be  its  very  great  commercial,  political,  and 
strategical  importance.  All  subiequont  investigations,  of  which  those  recorded  by 
Sir  Henry  McMahon  to-night  are  the  most  important,  have,  I  think,  tended  to 
confirm  the  accuracy  of  those  forecasts.  Then  when  I  was  in  India,  it  fell  to  my 
lot  to  do  a  good  deal  to  encourage  the  trade  route  to  Seistan — the  latest  method 
adopted  by  ourselves  for  increasing  the  beneficent  influence  of  Great  Britain  in  that 
part  of  Asia.  I  was  responsible  for  erecting  that  not  uncommodions  building 
above  which  flew  the  British  flag  in  the  picture  that  you  saw  earlier  in  the  evening. 
And  perhaps  not  the  least  of  the  services  that  I  have  ever  had  the  opportunity  of 
rende'ing  in  connection  with  Seistan  was  in  dispatching  Sir  Henry  McMahon  to 
conduct  the  mission  which  he  has  so  modestly  recorded  to-night.  The  matter  rose 
in  this  way.  Seistan  is  a  country,  as  he  indicated  to  us,  which  possesses  two 
remarkable  features.  The  first  is  its  physical  position  at  a  point  where  the 
dominions  of  Persia,  Afghanistan,  and  Great  Britain  touch ;  the  second  is  the  fact 
that  so  much  of  cultivation,  wealth,  and  possibilities  for  the  future  as  it  enjoys  is 
due  to  the  river  Helmand.  These  conditions,  however,  both  political  and  physical, 
are  such  as  from  time  to  time  lead  to  trouble.  Thirty  years  ago,  or  more,  that 
eminent  man,  Sir  Frederic  Goldsmid,  who  used  to  be  one  of  our  foremost  supporters 
in  this  Society,  conducted  the  first  Seistan  Demarcation  Commission,  and  the  results 
of  his  labours  have  been  recorded  in  the  book  which  has  been  the  locus  classicus 
on  the  subject  ever  since.  Circumstances  subsequently  changed.  The  river 
Helmand  continued  to  wander,  and  part  of  Sir  Frederic  Goldsmid's  demarcation 
bad  never  been  completed.  Difficulties  arose  on  the  subject,  which  terminated  in 
collision  between  the  Persians -and  the  Afghans.  Under  the  terms  of  an  old 
treaty,  it  was  for  Great  Britain  to  compose  these  difierences,  and  under  the 
constitutional  powers  which  I  enjoyed,  it  was  for  me  to  appoint  an  officer  to  do  it. 
Out  of  the  whole  of  the  officers  available  for  the  purpose  in  India,  I  had  no 
besitation  in  selecting  Sir  Henry  McMahon  for  the  task.  I  regard  him  as  one  of 
the  very  best  of  that  able  and  efficient  band  of  officers  who  are  trained  up  to 
the  work  of  empire  on  the  frontiers  of  India,  and  who  are  capable  of  undertaking 
any  task  which  maybe  placed  in  their  hands.  His  frontier  experience  is  absolutely 
unique  along  the  whole  line  that  separates  India  from  the  country  either  of 
Afghanistan  or  of  the  Baluch  tribes,  and  upon  every  section  of  it  Sir  Henry 
McMahon  has  left  his  mark.  Possessing  a  mastery  of  the  sciences  required  for 
boundary  demarcation,  a  faculty  for  dealing  with  native  tribes  not  uncommon  in 
India,  though  hardly  known  to  those  at  home,  and  a  capacity  for  discharging  all 
the  duties  requisite  in  officers  engaged  in  frontier  work,  I  felt  that  Sir  Henry  was 
tlie  man  to  carry  through  this  particular  job.  Now  we  have  listened  to  his  paper 
this  evening.  I  have  called  it  a  modest  paper ;  for  it  appeared  to  me  to  err 
on  the  side  of  depreciation  of  the  extreme  difficulties  and  discomforts,  and  I 
might  say  dangers,  that  attended  his  task.  You  perhaps  have  heard  enough  to 
realize  that  Seistan  is  one  of  the  most  unattractive,  the  most  inhospitable,  I  had 
almost  said  the  most  odious  of  places  in  the  world.  It  is  a  country  of  marshes  and 
■wamps,  of  sands  and  solitudes,  of  extreme  heat  and  extreme  cold,  famous  for  a 
wind,  the  most  vile  and  abominable  in  the  universe,  presenting  at  all  seasons  of 
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the  year  dangers  to  life  which  can  scarcely  be  realized  by  those  who  only  read  of 
them  at  a  distance,  but  the  actual  effect  of  which  can  be  tested  by  the  lamentable 
figures  of  mortality  that  Sir  Henry  McMahon  read  out  just  now.  He  told  us 
something  about  the  manner  in  which  these  difficulties  were  encountered ;  be  told 
us  the  pathetic  story  of  that  native  surveyor  who  perished  in  the  gallant  effort  to 
extend  the  frontiers  of  science  in  the  Dasht-i-Margo.  But  he  did  not  tell  as  about 
the  manner  in  which  he  himself,  throughout  two  and  a  half  years,  conducted  his 
work.  It  has  been  my  lot  as  Viceroy  of  India  to  superintend  more  frontier 
demarcations  than  any  other  Viceroy  serving  the  British  Government  in  recent  times. 
I  think  at  one  time  we  had  no  fewer  than  four  or  five  boundary  commissions  at 
work,  an  illustration  of  the  vastness  of  our  range  and  the  complexity  of  our 
undertakings.  Well,  at  different  times  I  have  known  frontier  officers  complain  of 
their  absence  from  India,  or  the  length  of  their  exile ;  the  discomforts  they  had  to 
experience  told  upon  their  health  and  spirits ;  they  thought  perhaps  they  were  not 
being  supported  by  the  Government  as  they  might  be ;  they  were  confronted  ndth 
local  difficulties  which  no  one  at  a  distance  could  understand.  From  Sir  Henry 
McMahon  during  the  two  and  a  half  years  that  he  served  me  I  never  heard  one 
whisper  of  complaint.  Throughout  that  time  he  fsithfully  carried  out  the  inatme- 
tions  which  were  sent  to  him.  He  has  given  you  no  idea  this  evening  of  the  degree 
to  which  he  has  added  to  the  scientific  knowledge  possessed  about  that  most 
interesting  country.  Only  when  the  works  which  he  and  his  colleagues  have 
written  are  published  at  a  later  date,  will  you  ascertain  the  actual  additions  to  human 
knowledge  which  are  the  results  of  his  mission.  At  the  end  of  the  time  ^e  came 
back,  having  demarcated  the  boundary  in  a  manner  that  was  satisfactory  to  both 
the  Powers  that  were  interested,  and  having,  in  addition,  made  an  award  about  the 
difficult  question  of  the  water,  which,  even  if  it  has  not  been  accepted  by  both  the 
Powers  to  whom  I  refer,  will  provide  the  basis  for  a  settlement  at  no  distant  date. 
Ladies  and  gentlemen,  I  regard  the  Seistan  mission  as  the  model  of  what  such  a 
mission  ought  to  be  and  of  the  manner  in  which  it  ought  to  be  conducted* 
Seistan  itself  may  be  unknown  to  the  majority  of  people  of  England,  perhaps 
unknown  to  the  majority  of  you  before  you  came  into  the  room  this  eyening.  But 
I  believe,  as  Sir  Henry  McMahon  indicated,  that  it  is  a  country  which  has  a  future 
before  it ;  and  that  on  two  grounds — firstly,  the  great  political  importance  which  was 
referred  to  by  him — the  very  fact  that  Russian  and  British  ambitions  meet  on  this 
spot  must  render  it  a  theatre  of  important  diplomacy  in  the  future ;  and,  secondly, 
what  concerns  us  more  on  the  present  occasion  is  this — the  pictures  shown  by  Sir 
Henry  McMahon  of  the  bygone  wealth  and  prosperity  of  Seistan,  the  facts  that  he 
gave  us  about  the  fertility  of  the  soil,  and  the  capacity  of  its  rivers,  indicate  that 
Seistan  ought  not  to  have  a  past  alone,  but  ought  one  day  to  have  a  future.  I 
myself  believe  there  is  no  reason  in  the  world — and  I  am  very  certain  be  will 
corroborate  me — why,  if  Seistan  is  placed  in  proper  hands  and  irrigated  as  it 
might  be,  it  should  not  recover  its  former  prosperity.  I  hope  that  day  may  come. 
I  hope  that  the  jealousy  of  local  Powers  and  the  rival  ambitions  of  greater  Powers 
outside  may  not  retard  its  arrival,  and  when  it  does  come,  one  of  the  facta  that 
will  best  enable  us  to  ensure  the  full  realization  of  these  hopes  will  be,  I  am  con- 
vinced^  the  labours  that  Sir  Henry  McMahon  has  related  to  us  to-night. 

The  President:  A  reference  was  made  in  the  paper  to  Field  Marahal  Sir 
Greorge  White ;  perhaps  he  will  be  kind  enough  to  address  a  few  words  to  us. 

Sir  George  White  :  I  have,  not  very  far  from  Seistan,  found  myself  more  than 
once  in  a  very  tight  place,  but  I  have  never  in  the  course  of  my  whole  military 
career,  which  has  extended  now  to  over  half  a  century,  found  myself  in  a  porition 
in  which  I  felt  less  capable  of  coping  with  the  position  before  me  than  I  do  at  tbia 
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moment.  I  have  listened  with  the  most  intense  interest  to  what  Sir  Henry 
McMahon  has  laid  before  ns.  I  have  listened  also  with  delight  to  the  eloquent 
and  high  appreciation  of  that  officer's  services  which  has  been  given  to  you  this 
evening  by  him  who  of  all  others  is  in  a  position  best  to  appreciate  those  services 
and  to  give  it  eloquent  and  full  expression.  I  have  myself  often  rejoiced  when  I 
have  beard  of  the  horrors  of  Seist&n.  It  may  be  that  I  have  taken  a  view  which  I 
ought  to  be  ashamed  of,  but  I  hope,  from  certain  indications  that  have  been  put 
before  you  this  evening,  that  it  may  become  more  a  chamber  of  horrors  than  it  is 
at  present.  I  cannot  imagine  a  position  such  as  that  on  the  borders  of 
Hindustan  being  anything  but  a  dangerous  avenue  of  approach  for  those  who 
will  not,  I  think,  increase  the  civilization  of  that  grand  empire  of  ours  which  is 
ruled  by  men  like  his  lordship  who  has  just  sat  down,  and  by  that  grand  civil 
servant  to  whom  his  lordship  has  paid  so  just  and  so  true  a  tribute. 

The  Pbesidkmt  :  The  hour  is  late.  We  had  intended  to  call  upon  several 
speakers,  and  if  any  one  wishes  to  address  the  meeting  we  shall  be  delighted 
to  hear  him,  but  we  have  had  two  important  ceremonies  to-night,  and  I  think  we 
must  now  content  ourselves  by  passing  a  hearty  vote  of  thanks  to  Colonel  Sir  Henry 
McMahon  for  his  most  interesting  address. 

Colonel  C.  E.  Yate,  owing  to  the  lateness  of  the  hour,  was  unable  to  speak, 
but  noted  what  he  was  going  to  say  as  follows : — 

**  I  congratulate  Sir  Henry  McMahon  most  heartily,  not  only  on  the  wealth  of 
geographical  problems  that,  as  he  has  told  us,  he  has  submitted  to  the  Research 
Committee  for  solution,  but  on  the  large  amount  of  information  of  a  little-known 
country  that  he  has  been  able  to  condense  within  the  limits  of  a  lecture  of  just  an 
hour's  duration. 

''  Sir  Henry  has  not  given  us  a  very  fascinating  account  of  the  climate  of 
S^stan,  but  we  must  remember  that  blizzards  and  inundatioDS,  flies  and  winds, 
are  not  always  present  there,  and  I  was  glad  to  hear  Sir  Henry  say  at  the  end  of 
his  lecture  that,  given  a  good  house  and  civilized  conveniences,  Seistan,  after  all, 
would  not  be  such  a  very  undesirable  place  to  live  in.  For  my  own  part,  I  have 
no  hesitation  in  saying  that  I  would  much  rather  be  quartered  in  Seistan  than  in 
any  hot-weather  station  in  the  plains  of  India. 

**  The  brief  summary  that  Sir  Henry  has  been  able  to  give  us  of  the  history  and 
antiquities  of  Seistan  shows  of  itself  what  interest  pertains  to  the  country.  Sir 
Henry  has  told  us  of  the  curious  above-ground  tombs  that  he  found  on  the  top  of 
Koh-i-Ehwajah,  and  he  stated  that  the  use  of  these  tombs  was  obvious.  They 
were  merely  the  temporary  resting-places  of  the  dead  till  the  bodies  could  be 
removed  by  their  relations  for  pemdanent  burial  in  the  shrine  at  Meshed.  In  this, 
I  regret  to  say,  I  cannot  concur  with  him.  When  I  was  at  Eoh-i-Ebwajah,  I  saw 
the  bones  of  the  dead  lying  in  several  of  these  tombs,  and  those  bodies,  at  any  rate, 
had  not  been  removed.  We  must  remember,  too,  that  it  is  not  only  on  Eoh-i- 
Khwajah  that  these  above-ground  tombs  are  found.  I  found  them  at  Hauzdar, 
Bamrud,  and  down  the  banks  of  the  Shelah  as  far  as  the  Gaud-i-Zireh,  and  also 
along  the  banks  of  the  depression  in  which  the  curious  ruins  of  Tarakun  now  stand. 
Inside  the  mausoleums  near  Tarakun  the  tombs  were  better  preserved  than  those 
oatside,  and  though  they  had  all  been  opened  at  the  end  like  the  others,  it  appeared 
to  me  that  they  had  been  opened  for  the  purpose  of  rifling  the  bodies,  not  of 
rsmoTing  them*  I  could  see  the  bones  lying  inside,  and  also  the  cloth  in  which 
the  bodies  had  been  wrapped.  Now,  when  I  saw  this  cloth  I  was  at  first  tempted 
to  think  that  these  graves  could  not  be  so  very  old  after  all ;  but  when  one  thinks 
of  the  vast  age  to  which  cloth  in  tombs  in  Egypt  has  been  preserved,  there  is  no 
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reason  why  cloth  Id  the  equally  dry  air  of  Seistan  should  not  be  equally  well 
preseryed.  Had  these  tombs  been  temporary  resting-places  only,  we  surely  fchonld 
have  found  similar  tombs  in  other  parts  of  the  country  around  Seistan,  and  on  the 
road  to  Meshed,  hot  I  have  never  seen  or  heard  of  such  tombs  anywhere  except  in 
this  south-west  corner  of  Seistan,  and  though  who  the  people  were  who  built  them 
and  when  they  were  built  there  is  nothing  as  'yet  to  show,  still  I  cannot  help 
thinking  that  when  built  they  were  built  as  permanent  graves,  and  not  as  mere 
temporary  resting-places. 

"  The  graphic  description  giren  us  by  Sir  Honry  of  Sar-o-Tar,  on  the  right  bank 
of  the  Uelmund,  is  the  first  account  of  that  place  that  has  been  given  to  the  mM, 
When  I  was  in  Seistan,  all  the  coins  and  seals  and  old  relics  that  were  brought  to 
me  were  said  to  have  come  from  Sar-o-Tar,  and  I  longed  to  be  able  to  explore  the 
place,  but  I  could  not  get  the  chance.  Sir  Henry  and  his  companions  have  been 
more  fortunate,  and  now  we  know  that  the  ruins  of  Sar-o-Tar  exceed  all  other 
ruins  in  Seistan  in  extent,  and  also  that  the  eastern  bank  of  the  Helmond  was  the 
main  seat  of  population  in  Seistan's  most  prosperous  times. 

"  The  story  that  Sir  Henry  has  unfolded  to  us  of  three  deltaic  areas  and  three 
separate  irrigation  systems,  each  with  its  own  hamuD,  or  lake,  for  flood  waten  to 
escape  into,  is  an  entirely  new  revelation.  First,  we  have  the  system  that  drained 
into  the  Lalla  Nawar,  a  depression  never  heard  of  before,  on  the  right  bank  of 
the  Helmund,  in  what  is  now  Afghan  territory.  Secondly,  we  have  the  Tarakun- 
Ramrud  system,  which  drained  into  the  Gaud-i-Zireh,  and  is  now  half  Afghan  and 
half  Persian ;  and,  thirdly,  we  have  the  present  Band-i-Seistan  system,  draining 
into  the  Hamuns  on  the  north,  which  is  entirely  Persian. 

'^  The  pity  of  it  is  that  the  Tarakun- Ramrud  f^ystem  should  have  been  cat  in 
two  as  it  has  been.  If  you  look  at  your  maps,  you  will  see  that  the  preeent 
boundary-line  from  Band-i-Seistan  to  Koh-i-roalik  Siah  runs  right  through  the 
middle  of  this  system.  Sir  Henry  has  already  told  us  of  the  persistent  obstrncUon 
and  hostility  shown  by  the  Persians  to  Sir  Frederic  Goldsmid  when  he  was 
deputed  to  settle  this  frontier  in  1872.  His  movements  were  restricted,  and  diffi- 
calties  of  every  kind  were  placed  in  his  way.  I  need  not  dilate  on  this  further  now 
than  to  say  that  had  Sir  Frederic  Groldsmid  been  permitted  by  the  Persiana  to 
examine  the  southern  portion  of  the  frontier  which  he  was  deputed  to  settle,  I 
cannot  help  thinking  that  he  would  have  drawn  the  line  to  the  north  of  Koh-i- 
malik  Slab,  somewhere  along  the  dividing-line  between  the  Tarakun-Rammd  and 
Band-i-Suistan  irrigation  systems.  As  it  was,  owing  to  the  restrictions  placed  upon 
his  movements  by  the  Persians,  he  was  compelled  to  lay  down  his  boundary  at 
haphazard,  and  Koh-i-malik  Siah  being  about  the  only  fixed  point  that  his  sarvqf 
officer  had  been  able  to  get  a  shot  at  in  this  part  of  Seistan,  he  simply  drew  an 
imaginary  line  on  the  map  from  Band-i-Seistan  to  Koh-i-malik  Stab,  withoat 
ever  having  been  able  to  examine  the  ground  across  which  that  line  was  to  ran. 
As  the  head  of  the  canals  that  formerly  irrigated  Tarakun  and  Ramrud  are  hi 
what  is  now  Afghan  territory,  somewhere  near  Baod-i-kamal  Ehan,  the  result  is 
that,  so  long  as  Tarakun  and  Ramrud  remain  with  Persia,  they  can  never  bs 
cultivated,  and  must  always  lie  waste,  as  the  water  to  irrigate  them  can  only  bs 
drawn  from  Afghan  territory,  and  that  is  impossible  under  present  conditions. 

"When  I  was  in  Seistan  I  was  told  that  in  very  high  floods  water  from  the 
Helmund  still  found  its  way  into  these  old  canals,  and  this  would  seem  to  show 
that,  were  only  these  canals  brought  under  one  admiDistration  from  head  to  tail, 
the  Taraknn-Ramrud  tract  might  be  recultivated  at  no  very  great  expense.  Thst 
this  part  of  the  country  was  once  very  prosperous  there  can  be  no  doubt. 

"Sir  Henry  has  referred  to  the  extraordinary  profusion  in  which  braken 
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pottery  is  found  in  this  portion  of  Seistan,  testifying  to  the  iarge  population  of 
ancient  days.  I  was  much  struck  by  the  same  thing,  and  I  specially  mentioned 
it  in  my  book  on  '  Khurasan  and  Sistan,'  published  in  1900.  I  can  recall  to  mind 
one  moimd  in  particalar,  called  by  the  Seistanis  Shahr-i-Sokta,  or  the  burnt  city  ; 
not  that  there  was  any  visible  sign  of  a  city,  but  the  ground  on  every  side,  as  far 
as  the  eye  could  reach,  was  one  masa  of  broken  pottery,  while  my  local  guide  kept 
continually  turning  np  the  ground  to  show  me  that  the  soil  was  black  and  burnt, 
and  that  we  really  were  on  the  site  of  a  burnt  city. 

"  Now,  whether  the  denudation  of  Seistan  of  trees,  that  Sir  Henry  has  mentioned, 
is  due  to  this  burning  and  to  the  general  destruction  and  desolation  that  overtook 
Seistan  at  the  hands  of  Timur  Lang,  or  to  the  wind,  as  Sir  Henry  has  suggested, 
has  yet  to  be  proved.  Personally,  I  am  of  opinion  that  it  is  not  dne  to  the  wind. 
I  myself  saw  tall  trees  growing  on  the  banks  of  the  old  bed  of  the  Helmund  at  the 
Afghan  village  of  Deh  Ido,  in  the  north,  and  if  these  trees  can  grow,  others  can 
grow.  Again,  at  a  place  called  Machi,  near  Ramrud  in  the  south,  I  found  the 
roots  of  date  trees  still  visible  in  the  ground.  Apparently  the  town  of  Machi,  of 
which  the  ridns  now  only  remain,  was  formerly  surrounded  by  large  date  groves, 
and  if  these  date  groves  existed  in  former  days,  why  should  they  not  exist  now  ? 
All  that  is  required  is  good  government.  Under  Persian  government  there  is  no 
security  of  tenure  and  no  hope  of  improvement.  Seistan,  as  Lord  Curzon  has  just 
told  us,  undoubtedly  has  the  capabilities  of  a  great  future  before  it,  and,  given  a 
good  and  stable  government,  there  is  no  reason  why  it  should  not  blossom  out 
•gun  into  the  semblance  of  its  former  self,  and  become  the  populous,  rich,  and 
prosperous  country  that  it  was  in  the  past.** 


The  following  discussion  took  place  at  a  meeting  of  the  Research  Department 
on  May  11,  when  Sir  H.  McMahon  introduced  the  portion  *  of  his  paper  dealing 
with  the  problem  of  the  Seistan  basin. 

Before  the  paper,  the  Chaibmak  (Sir  Thomas  Holdich)  :  It  will  be  fresh 
within  the  memories  of  >ou  all  that  not  so  very  long  ago  Sir  Henry  McMahon 
read  a  paper  before  the  Geographical  Society  in  which  he  outlined  some  of  the 
geographical  conditions  of  Seistan,  but  on  that  occasion  there  was  no  time  for 
discussing  the  subject  further.  He  will  now  give  us  a  few  more  details  on  the 
same  subject,  which  I  think  ought  to  give  rise  to  some  very  useful  discussion. 
I  will  ask  Sir  Henry  McMahon  to  read  his  paper. 

After  the  paper,  the  Chaibman  :  The  interesting  paper  which  Sir  Henry  has  just 
read  to  us  recounts  to  a  certain  extent  what  he  put  before  us  the  other  night  at  the 
larger  geographical  meeting.  But  there  is  just  one  point  to  which  he  does  not  refer 
to-night,  to  which,  if  you  will  allow  me,  I  should  like  myself  to  refer.  I  wish  to 
xeoord  my  deep  appreciation  of  the  kind  and  sympathetic  record  which  Sir  Henry 
McMahon  has  given  of  an  old  and  faithful  servant  of  mine,  Sheikh  Mohiudin,  who 
died  whilst  prosecuting  his  surveys  under  Sir  Henry's  direction.  You  may  possibly 
reniember  that  he  died  of  thirst  in  the  desert,  and  that  one  of  his  assistants  was 
rescued  by  a  passing  Afghan  with  his  plane-table  sheets  wrapped  round  him  so 
that  they  might  not  be  lost.  Such  devotion  to  duty  as  that,  fortunately  for  us, 
is  not  an  uncommon  feature  in  India.  Every  one  of  us  who  has  lived  long  in 
India  must  have  known  many  instances.  What  is,  perhaps,  more  rare  is  that 
soch  devotion,  such  loyalty,  should  be  so  fully  and  sympathetically  recognized  as 
it  has  been  in  this  case  by  Sir  Henry  McMahon.     I  think  it  is  that  peculiar 


*  Vid9  portion  of  Sir  H.  McMahon's  paper  in  brackets  at  pages  216    to  227  of 
this  Jbttrno/. 
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sympathy  with  the  Dative  character,  that  grasp  of  the  idiosyDcrasies  of  the  natiTei, 
the  understaDding  of  their  manners  and  their  methods,  which  have  strengthened 
the  hands  of  such  men  on  the  frontier  as  Nicolson  and  Sandeman ;  and  I  think  it 
is  quite  possible  that  to  those  illustrious  names  hereafter  the  name  of  McMahoo 
will  be  added,  because  he  too  possesses  exactly  that  same  grasp  of  the  peculiar 
point  of  view  from  which  the  native  regards  his  work  in  India  in  connection  with 
us,  and  the  same  sympathetic  spirit  which  leads  him  to  make  friends  with  natives 
wherever  he  meets  them.  Now,  such  men  are  bound  to  succeed ;  they  will  always 
succeed,  for  this  reason — that  they  will  always  be  well  and  futhfuUy  serrod.  And 
now  just  to  refer  for  a  minute  to  his  geographical  problem.  He  has  put  before  us 
very  much  the  problem  which  Charles  II.  placed  before  the  Royal  Society :  **  Given 
a  bucket  full  of  water,  if  you  put  a  fish  into  it,  why  does  not  the  water  spill 
over  ?  "  As  a  matter  of  fact,  it  does  spill  over ;  and  so  I  think  that,  as  a  matter 
of  fact,  the  silt  which  is  carried  into  that  big  Seistan  depression  finds  its  way  out 
again,  and  Sir  Henry  himself  has  given  us  the  explanation  of  the  manner  in  which 
it  is  carritid  out.  I  believe  myself  that  it  is  two  great  forces  of  nature,  constant] j 
acting  and  reacting,  that  keep  the  level  of  the  Seistan  basin  tolerably  constant. 
Sir  Henry  has  stated  that  he  found  an  abnormal  amount  of  silt  in  the  river 
Helmand,  but  he  took  his  observations  at  the  Band  i  Seistan,  at  the  point  where 
the  Helmand  enters  the  Seistan  depression. 

Sir  Henby  McMauon  :  We  kept  constantly  making  observations  throaghoat 
the  river,  everywhere  in  the  deltaic  area. 

The  Cuaibman:  It  is  a  curious  fact  that  one  writer  after  another  has  le* 
corded  of  the  Helmand  river  above  Seistan  that  it  is  remarkably  clear,  and  such 
certainly  is  my  impression.  I  should  say  that  this  is  a  problem  of  the  circulaticm  of 
silt  within  the  limits  of  the  Seistan  basin.  As  you  observe,  the  main  courso  of  the 
river  within  Seistan  is  a  little  west  of  north ;  that  is  precisely  the  direction,  again, 
from  which  the  wind  blows.  Now,  the  wind  cannot  get  at  the  silt  when  it  is  under 
water ;  but  there  are  times,  after  extensive  evaporation,  when  the  silt  must  be  sub- 
jected to  the  action  of  the  wind,  and  that  extraordinary  erosive  action  which  Sir  Henry 
has  described  to  us  so  graphically  is  certainly  sufficient  to  carry  anything  thftt  is 
not  absolutely  consbtent  and  solid  away  from  Seistan.  I  observed  myself,  amongst 
the  many  ruins  which  surround  Seistan,  the  curious  way  in  which  these  roinS) 
built  of  sun-baked  bricks,  are  actually  blown  by  degrees  into  space  ;  the  action  of 
the  vnud  is  such  that  they  grow  positively  less  year  by  year.  So  I  am  inclined  to 
think  that  the  silt  of  the  Seistan  basin  may  be  found  scattered  pretty  widely  over 
the  almost  illimitable  deserts  to  the  south  and  south-east  of  it.  1  may  say  that 
the  problem  of  the  wind  is  by  no  means  a  local  problem,  for  that  terrific  north- 
west wind  which  blows  so  strongly  in  Seistan,  and  has  proved  so  exceeding 
inconvenient  to  the  working  of  the  commission,  is  encountered  all  the  way  north- 
wards from  Seistan  to  Herat,  and  from  Herat  across  the  Paropamisos,  until  yet 
reach  the  country  which  the  people  call  the  '*  home  of  the  wind."  Even  then 
you  are  not  at  the  back  of  it,  and,  so  far  as  I  know,  it  is  really  a  continental  wind 
pervading  all  high  Asia.  The  same  problem  of  scooped-out  depressions,  smd  of 
the  accumulation  of  surface  soil  gradually  moving  southwards  in  front  of  the  wind, 
is  to  be  found  all  over  Asia,  especially  in  the  Choi  country  which  is  north  of  tki 
Paropamisas,  and  to  a  certain  extent  all  loess  formations  are  due  to  wind-aclioo. 

There  is  just  one  other  thing  that  I  should  like  to  point  out,  and  that  is  Sir 
Henry^s  reference  to  the  extent  of  cultivation  that  once  existed  in  that  coontfji 
and  to  the  possibility  of  that  cultivation  being  revived.  Now,  I  myself  am  voy 
doubtful  whether  there  was  ever  any  very  large  massing  of  population  in  Seistia- 
I  do  not  think  thjtt  the  number  of  villages  which  you  see  scattered  OTer  this  nip 
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are  any  criterion  whatsoever  of  the  number  of  inhabitants  that  ever  occupied  that 
oounMy.  He  has  pointed  out  himself  how  very  soon  a  village  disappears  under  the 
influence  of  wind  and  collected  sand ;  consequently  I  believe  that  never  at  any  time 
were  more  than  a  very  small  fraction  of  those  villages  inhabited.  I  think  it  is  quite 
possible  that  what  takes  place  in  the  Takla  Makan  desert  far  to  the  north  is  what 
has  taken  place  here — that  villages  are  covered  with  sand  and  again  uncovered ; 
that  they  are  occupied  at  one  time,  lost,  and  possibly  recovered  afterwards ;  but 
that  at  no  one  time  has  there  ever  been  any  vast  accumulation  of  the  human  race 
in  the  Seistan  basin ;  and,  so  far  as  I  could  see,  when  I  was  in  that  most  uncom- 
fortable country,  there  was  no  room  for  a  vast  amount  of  cultivation  either.  The 
area  is  not  very  large ;  and  although  Seistan  originally  figured  in  classical  history 
as  the  granary  of  Asia,  that  was  in  the  days  when  very  small  granaries  went  very 
far;  and  I  take  it  that  the  position  of  Seistan,  which  is  very  much  analogous  to  that 
of  Herat,  has  given  rise  to  an  undue  appreciation  of  its  wealth,  it  being  the  only 
green  spot  in  a  huge  illimitable  waste  of  sand  and  desert.  There  is  just  one  other 
point  which  is  interesting,  which  is  the  curious  isolation  of  Seistan.  The  map 
showed  you  how  the  waters  overlap  it  on  the  north  and  on  the  west,  and  occa- 
sionally curve  round  in  times  of  flood  to  the  south.  This  is  a  very  curious 
geographical  peculiarity ;  I  do  not  think  that  I  know  of  any  other  inland  country 
in  the  world  so  entirely  shut  ofi*  from  communication  by  natural  causes  as  Seistan. 
I  hope  that  we  shall  have  further  discussion  on  the  subject  of  the  curious  problem 
which  Sir  Henry  has  put  before  us,  which  I  take  to  be  this :  **  Why  is  it  that  the 
Seistan  depression  does  not  gradually  diminish  ?  How  is  it  that  it  is  not  filled  up 
with  the  extraordinary  amount  of  silt  which  the  rivers  carry  into  it  V  "  We  ought 
to  have  some  interesting  theories  put  forward  by  some  of  the  members  present. 

Dr.  Tball  :  The  paper  is  one  of  extreme  interest,  both  from  a  geographical 
and  from  a  geological  point  of  view.  It  comes,  moreover,  at  an  opportune  moment, 
for  just  now  the  phenomena  of  denudation  and  deposition  in  arid  climates  is 
exciting  a  considerable  amount  of  attention.  Sir  Henry  has  given  us  a  vivid 
picture  of  the  geographical  conditions  of  a  most  interesting  region,  and  he  has 
submitted  at  least  two  important  problems  for  discussion.  How  is  it  that  the 
great  depression  does  not  become  filled  up  with  sediment  brought  down  by  the 
rivers  ?  and  how  is  it  that  the  Hamun  is  not  a  salt  lake  ? 

With  regard  to  the  first  of  these  questions,  I  can  see  no  escape  from  the  con- 
olusion  that  either  the  area  has  subsided  or  the  material  has  been  removed  by  the 
wind.  Sir  Henry  gives  us  no  direct  evidence  of  subsidence,  but  he  shows  that  the 
second  cause  is  undoubtedly  operative.  May  it  not  be  suflicient  ?  On  this  hypo- 
thesis, we  should  have  to  assume  that  the  changes  in  the  past  history  of  the  district 
were  somewhat  as  follows.  In  the  earlier  stages  the  amount  of  material  brought 
into  the  area  in  question  would  be  in  excess  of  that  amount  removed  by  the  wind, 
and  the  depression  would  fill  up,  though  it  may  not  be  necessary  to  suppose  that 
the  whole  of  the  basin  would  be  filled  up,  say,  to  the  level  of  the  surrounding 
plateau.  At  a  later  stage  the  amount  of  solid  material  imported  by  the  rivert 
would  be  leas  than  that  exported  by  the  wind,  hollows  would  be  formed,  and 
erosion  of  the  previously  .deported  alluvium  become  possible.  Sir  Henry's  graphic 
description  of  the  effects  of  the  wind  makes  it  not  improbable,  to  my  mind,  that 
the  amount  of  solid  material  ex|X)rted  from  the  district  as  a  whole  by  this  agent 
may  at  least  equal  that  imported  by  the  rivers.  Then  as  to  the  second  question, 
it  seems  to  me  that  we  are  driven  to  the  conclusion  that  the  Hamun  is  kept 
comparatively  fresh  by  the  periodic  flushing  during  seasons  of  flood. 

lir.  G.  W.  Lamplugu:  In  Europe,  China,  and  North  America,  huge  deposits  of 
loess  are  believed  to  have  been  accumulated  by  the  action  of  wind  in  past  times ; 
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and  recently  it  has  been  brought  before  us  by  the  work  of  Dr.  S.  Passarge  in  the 
Kalahari,  that  the  wind  is  effective,  not  only  in  depositing  material,  but  also  in 
planing  down  the  surface.  Dr.  Passarge  believes  that  the  large  smooth  plains  of 
the  interior  basin  of  South  Africa,  which  we  had  supposed  to  have  been  formed  by 
the  long*  continued  base-levelling  action  of  rain  and  rivers  may  have  been  formed 
mainly  by  wind-erosion.  If  his  view  be  correct  that  a  peneplain  can  be  de?eloped 
by  this  agency,  we  should  have  little  difficulty  in  believing  that  a  depression  such 
as  that  described  by  Sir  Henry  may  have  been  developed  by  the  same  agency. 
But  at  present  we  have  no  measure  of  the  amount  of  material  that  can  be  removsd 
by  the  wind ;  and  if  Sir  Henry  could  give  us  any  idea  of  how  much  light  material 
may  have  been  carried  outside  this  particular  drainage  basin  in  this  way,  it  would 
be  extremely  helpful.  It  appears  probable  that  much  of  the  lighter  material  mnit 
be  so  transported,  because  the  sand-dunes,  I  suppose,  represent  only  the  heavier 
grains  of  the  land-waste,  which  one  might  compare  with  the  gravels  of  a  river-bed, 
while  the  fine  dust  derived  from  the  loams  and  silts  that  are  being  eroded  so 
rapidly  is  apparently  not  left  in  the  dunes.  But  this  dust  must  have  gone  some- 
where, and  one  would  like  to  know  if  it  may  possibly  have  been  blown  over  the 
edge  of  the  interior  basin  to  the  slopes  that  drain  down  into  the  oceaOy  where, 
of  course,  the  rivers  could  readily  carry  it  away  to  the  sea.  If  this  has  happened,  it 
might  explain  the  deepening  of  the  hollow. 

With  regard  to  the  possibility  of  the  depression  being  caused  by  the  weight  of 
the  sediments,  we  find,  in  the  geological  record,  many  instances  of  deix)Bit8  of  great 
thickness  that  must  have  been  piled  up  in  water  that  remained  persistently  shallow; 
but  we  do  not  yet  know  in  such  cases  how  to  distinguish  between  cause  and  effeot. 
Whether  the  sediments  weighed  down  the  bottom,  or  were  accumulated  because  the 
bottom  was  sinking  from  other  causes,  we  should  obtain  practically  the  same 
roiult.  But  in  the  Seistan  basin  it  seems  probable  that  the  lake-waters  at  one 
time  stood  much  higher  than  at  present,  and  were  much  deeper.  Now,  the  weight 
of  this  water  itself  would,  I  take  it,  be  greater  than  the  weight  of  the  sediment  that 
has  since  been  carried  into  the  bottom  of  the  basin,  so  that  we  cannot  be  certsm 
that  the  total  load  has  so  steadily  increased.  On  this  point  we  may  recall  that 
the  possible  efiect  of  water-load  in  depressing  a  lake-basin  has  been  disoasMd 
by  G.  K.  Gilbert,  who  found  that  the  old  beaches  of  the  dried-up  Lake  Bonnefille, 
in  the  Great  Basin  of  North  America,  have  been  deformed  by  differential  ouat- 
movement,  and  now  rise  slightly  toward  the  centre  of  the  old  lake  where  then 
was  once  the  dee^^est  water ;  and  he  therefore  conjectured  that  the  weight  of  waUr 
may  have  been  effective  to  some  extent  in  depressing  the  basin. 

Prof.  Garwood  :  I  have  been  interested,  like  the  rest  of  us,  in  the  problemi 
brought  forward  this  afternoon.  I  am  in  hopes  myself  that  Sir  Henry  will  succeed 
in  proving  the  depression  of  the  area.  It  is  a  subject  I  am  specially  inteietted 
in,  because  the  corollary  of  it,  ».e.  the  possible  elevation  of  a  country  when 
material  had  been]  removed,  has  come  imder  my  own  notice,  and  conaeqiuntly 
whore  you  have  deposition  takiog  place  you  should  get  depression.  It  is  rather  a 
thorny  subject,  I  think,  to  the  geologist  how  this  depression  wonld  take  plaoe. 
But  as  regards  the  elevation,  we  have  very  good  instances  where  denudatioo  hM 
taken  place ;  in  Norway  and  Sweden,  for  instance,  where  the  ice-sheet  has  melled 
away.  There  the  axis  of  the  greatest  elevation  coincides  practically  with  the  siii 
of  the  maximum  glaciation  during  the  glacial  epoch.  You  have  the  pheoomsnoi 
of  the  youngest  trees  nearest  the  coast,  and  the  absence  of  human  habitatiooe 
along  the  coast  belt.  In  many  cases  I  have  noted  what  seems  to  me  only  a* 
plicable  on  the  supposition  of  recent  elevation,  both  in  the  Himalayas  and  the 
Alps :  the  presence  of  such  phenomena  as  hanging  valleys,  due,  I  must  si^  in  aj 


RECENT  SURVEY  AND  EXPLORATION  IN  SEISTAN—DISCUSSION.     349 

opioion,  to  elevatioD,  coanected  with  the  meltiDg  of  ice-sheets  and  glaciers  in  old 
glaciated  districts.  The  corollary  of  that  is,  that  where  deposition  has  taken  place 
there  you  should  get  depression,  and  I  should  he  very  pleased  to  see  Sir  Henry 
McMahon  prove  his  contention. 

Mr.  Stbahan  :  One  of  the  results  of  this  discussion  is  to  show,  I  think, 
the  danger  that  we  may  get  in  of  arguing  in  a  circle.  As  far  as  I  understand  it, 
we  have  arrived  at  the  conclusion  that  the  ground  is  sinking  in  the  Seistan  hecause 
the  sediment  has  been  depos  ited  in  it,  and  we  have  arrived  also  at  the  conclusion 
that  the  sediment  is  being  deposited  in  that  depression  because  the  ground  is  sink- 
ing. That  is  as  pretty  a  circle  as  I  have  heard  in  a  good  deal  of  experience  of 
geological  argument.  The  Seistan  reminds  me  to  compare  the  very  small  with  the 
▼ery  great,  of  what  may  be  seen  in  the  Val  d*Amo  above  Florence.  There  what 
has  once  been  a  large  lake  has  been  filled  with  a  more  or  less  horizontal  deposit  to 
a  high  leveL  The  outlet  of  that  depression  has  been  deepened  by  the  river  Amo, 
with  the  result  that  the  deposit  in  it  has  been  partly  eroded  to  a  lower  level — the 
*'  terra  nuova,"  as  they  call  it,  the  upper  and  original  level  being  known  as  the 
'*  terra  vecchia.*'  In  the  case  of  the  Seistan  we  have  no  outlet,  and  the  only 
possible  reason  for  a  lowering  of  the  level  comparable  with  that  of  the  upper 
Val  d*Amo  is  the  falling  of  the  level  of  the  water  in  the  lake  ;  and  I  would  ask 
whether  there  is  any  evidence  that  the  water  of  the  lake  has  stood  at  any  greatly 
higher  level  than  it  does  now.  The  diiSculty  in  the  way  of  a  theory  pure  and 
simple  of  depression  appears  to  me  this  :  that  the  lake  is  more  or  less  surrounded 
by  an  irr^ular  cliff,  I  think  200  feet  high  in  places.  Now,  I  imagine  that  the 
depression,  according  to  Sir  Henry's  theory,  would  affect  not  only  the  lake  itself, 
but  its  surroundings.  Is  it  to  be  supposed  that  the  cliff  stands  at  the  original  level, 
and  has  not  shared  in  the  depression  ?  It  is  a  little  difficult  to  coDceive  that  that 
can  be  the  case.  So  far  as  regards  the  cause  of  the  depression,  which,  of  course,  is 
an  exceedingly  theoretical  matter,  it  appears  to  me  no  more  difficult  to  conceive 
that  a  depression  has  taken  place  in  the  Seistan  than  that  the  mountains  have 
been  raised  round  it.  The  result,  at  any  rate,  has  been  a  land-locked  basin,  the 
■tody  of  which  to  geologists  is  of  the  greatest  interest,  for  it  enables  us,  to  a  certain 
extent,  to  judge  of  what  was  taking  place  in  such  a  period  as  that  of  the  Trias.  We 
have  in  this  country  good  evidence  of  desert  conditions  having  then  prevailed,  of  the 
action  of  land-locked  waters,  of  the  catching  of  vast  masses  of  silt  or  sediment,  and 
the  local  deposition  of  beds  of  rock  salt.  Especially  I  was  interested  in  the  way  in 
which  it  has  been  shown  that  the  salt  may  be  carried  in  solution  to  one  restricted 
part  of  the  basin,  and  there  deposited,  while  fresh  water — or  drinkable  water,  at  any 
rate— may  prevail  over  other  parts.  In  conclusion,  I  would  only  say  that  we  are 
greatly  indebted  to  one  who  has  not  only  had  the  opportunity  of  studyiog  such 
regions,  but  who  has  the  power  of  bringing  so  graphic  a  description  before  us. 

Mr.  H.  TuLE  Oldham  :  Several  aspects  of  the  question,  which  is  a  thorny  one, 
haye  been  discussed  by  Mr.  Huntington  in  an  interesting  paper  published  by  the 
Oamegie  Institute,  as  I  dare  say  Colonel  McMahon  knows,  and  any  one  in- 
terested in  the  question  will  find  a  good  deal  of  information  there.  But  I  should  like 
to  be  permitted  to  ask  just  one  or  two  questions  on  this  occasion.  One  is  as  regards 
the  ^  120-day  wind,"  which  I  notice  both  Colonel  McMahon  and  Mr.  Huntington 
deicribe  as  coming  from  a  point  to  the  west  of  north.  As  far  as  I  remember,  in 
Lord  Gur2on*s  interesting  introduction  to  Morier^s  *  Hajjt  Baba/  it  is  referred  to  as 
being  a  north-east  wind  at  Quetta.  Perhaps  Sir  Henry  McMahon  could  kindly 
aay  whether  it  is  north-east  in  Quetta.  No  doubt  it  is  produced  by  the  low 
bwrometric  depression  in  summer  over  India,  and  the  wind  being  drawn  in  from 
the  north  in  the  Seistan  district,  the  mountains  naturally  direct  it  as  a  north-west 
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wind ;  possibly,  in  the  same  way  it  may  be  north-east  at  Quetta,  but  east  and 
west  are  easily  interchanged  by  accident.  Another  question  is  as  regards  the 
spelling  of  Seistan.  Sir  John  Malcolm  used  to  spell  it  with  two  c's — Seeatan.  I 
notice  the  Americans  spell  it  "  Si,"  and  we  have  it  **  Sei."  The  two  e's  certainly 
sugs^est  the  sound  Seestan  as  does  Ststan,  if  you  use  the  Italian  pronunciation;  bat 
the  **  Sei "  spelling  gives  a  certain  amount  of  uncertainty.  Finally,  if  I  might  ofler 
one  suggestion  as  regards  that  interesting  question  raised  as  to  the  fresh-water 
nature  of  the  Hamun.  I  should  like  further  information,  but  I  rather  gather  that 
the  lake  is  apt  to  dry  up  fairly  frequently.  When  Colonel  McMahon  first  went 
there  I  believe  there  was  no  water  at  all,  but  that  it  very  rapidly  filled  up.  Now, 
if  the  lake  is  liable  to  dry  up  frequently,  I  think  it  is  possible  that  the  saline 
deposit  which  has  been  laid  down  there  would  be  blown  away  by  the  strong  wind 
before  the  next  flood  filled  it  up.  That  to  a  certain  extent  might  account  for  the 
very  remarkable  freshness  of  the  water.  But  that,  of  course,  depends  on  the 
frequency  with  which  the  lake  is  liable  to  dry  up.  Desiccation,  deposition,  dis- 
persal would  express  the  cycle  of  events. 

Sir   Henry   McMahon  :   I  must  thank  Sir  Thomas  Holdich   for  the  kind 

remarks  he  has  made  about  myself  personally  and  regarding  my  mission.    I  now 

proceed  to  take  up  a  few  points  that  have  been  raised  by  gentlemen  who  have  so 

kindly  joined  in  the  discussion.     As  regards  what  has  been  said  by  Sir  Thomas 

Holdich  himself,  I  will  take  first  his  remarks  about  the  clearness  of  the  Helmand 

river.    That  is  an  important  point  in  this  discussion,  and  I  roust  emphasise  my 

reply.    Sir  Thomas  Holdich  and  others  who  have  visited  Seistan  and  written  abont 

it  have  nearly  always  happened  to  go  there  in  the  autumn.    That  particular  time 

of  the  year,  i.e.  from  about  the  last  week  in  September  to  the  end  of  October,  is  the 

only  period  of  the  year  in  which  the  water  of  the  Helmand  can  be  said — at  any 

rate,  the  portion  that  we  know  of  it,  some  100  miles  or  so— to  be  at  all  dear.    In 

proof  of  this,  I  may  mention  a  fact  which  will  appeal  to  those  who  indulge  in  the 

gentle  art  of  fishing,  %,e,  that  this  is  the  only  period  of  the  year  in  which  the  water 

is  clear  enough  for  the  successful  use  of  a  spoon.    During  the  rest  of  the  year  the 

river  is  very  thick  and  muddy.    The  river  begins  to  rise  early  in  November,  goes 

on  gradually  rising,  getting  muddier  and  muddier,  until  it  becomes  after  Ghristmss 

a  thick  chocolate-coloured  flood.     We  know  that  a  lot  of  silt  comes  down  the 

river,  and  I  have  mentioned  to  you  an  instance  of  where  ruins  have  been  buried 

under  18  feet  of  silt.     We  were  in  Seistan  nearly  two  and  a  half  years,  and  Mr. 

Ward  took  observations  of  silt  steadily  through  all  that  time,  and  has  calculated 

that  the  average  deposit  of  silt  brought  down  by  the  Helmand  alone  in  one  year 

is  sufficient  to  cover  10  square  miles  a  foot  deep.     Then  you  have  the  other  riven 

to  consider  as  well.    I  must  emphasize  this  point,  because  if  there  is  no  silt  coming 

into  Seistan,  then  it  is  obviously  unnecessary  to  explain  what  becomes  of  it.    I 

repeat,  therefore,  that  the  Helmand  is  a  river  with  an  extraordinary  amount  of 

silt,  taking  it  month  in  and  month  out  throughout  the  year.    But  apart  from  the 

silt  that  now  comes  down  in  the  river,  what  has  become  of  the  debris  of  the  cliffs? 

Then  the  next  important  factor  in  this  problem  is  the  wind.    Sir  Thomas  Holdloh 

rightly  points  out  that   the   120-day   wind   is  a  continental   wind.     I  do  not 

claim  for  one  moment  a  monopoly  of  that  heavy  wind  for  Seistan  by  itselll 

We  made  very  particular  and  careful  inquiries  about  the  wind  for  ecienUfic  pll^ 

poses.     I  had  with  me  representatives  of  Herat  and  other  distant  parts  of  the 

country,  and  the  consensus  of  opinion,  never  disputed  by  any  of  those  who  knew 

the  country,  was  that  this  wind  prevails  northwards,  right  away  into  Rusttss 

territory.    It  is  very  strong  at  Herat ;  it  is  not  felt  in  the  mountuns  on  the  esst 

border  of  Persia ;   and  (I  now  come  to  an  interesting  point)  the  place  of  tte 
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maximnm  Telocity  and  force  is  at  Lash  Jowaio,  just  at  the  north  end  of  the 
Seistan  area.  It  continues  in  great  strength  throughout  Seisfan,  but  south  of 
Seistan  it  diminisfaef,  until  when  you  come  down  to  the  trade  route  jou  hardly 
feel  it  at  all.  Tou  do  get  winds  along  the  trade  route  during  the  period  of  the 
120-day  wind,  but  these  are  not  of  the  same  strength  or  constancy,  and,  moreover, 
blow  in  varying  directions.  We  kept  a  very  careful  record  of  the  Seistan  wind^ 
and  find  that  it  blows  from  between  316P  and  333J°,  i.e.  from  a  little  west  of 
Dortb.  I  will  not  go  into  the  question  of  the  extent  of  past  cultivation  in 
Seistan,  beyond  (imply  saying  that  Seistan  has  been  much  written  about  from  the 
very  earliest  times  of  Eastern  literature,  and  we  have  in  these  old  records  repeated 
references  to  the  great  prosperity  and  wealth  of  Seistan.  I  do  not  for  a  moment 
say  that  there  is  not  a  natural  tendency  to  exaggerate  the  population  and  the 
wealth  of  the  past ;  but  we  have  a  lot  of  records  which  refer  to  it.  It  was  striking 
enongh,  at  the  times  in  which  those  records  y^ere  made,  to  be  mentioned  by  the 
wrirers.  As  regards  the  past  extent  of  cultivation,  I  must  note  that  when  Sir 
Thomas  Holdich  passed  through  Seistan,  by  far  the  greater  portion  of  the  country, 
and  the  portion  where  the  greatest  cultivation  and  prosperity  of  the  past  existed, 
i.e.  the  Tarskun  and  Sarotar  tracts,  was  a  terra  incognita.  Dr.  Teale  goes  into 
technical  details,  and  he  speaks  about  the  absence  of  direct  evidence  of  subsidence. 
Mr.  Garwood,  later  on,  hopes  that  I  shall  be  able  to  prove  sonoe  evidence  of  sub- 
sidence. Well,  it  is  a  hard  job  to  give  me.  The  only  direct  evidence  I  can  give  of 
a  gradual  subsidence  of  that  area  is  the  fact  that  I  mentioned  i.e.  that  the  older 
river-beds  are  at  a  higher  Uvel,  and  yet  at  approximately  the  same  easy  grade  as 
the  present  river  down  below  tbem.  This  fact,  in  my  mind,  would  t<;nd  to  show 
that  when  thoee  rivers  were  running,  the  level  of  the  lake-bed  was  higher  than  it 
18  DOW,  and  therefore  those  rivers  had  no  cause  to  hurry  tbemselvet*,  or  to  go  down 
a  steep  slope  into  a  hole,  but  were  going  into  adepre88ion  of  the  same  relative  depth 
below  them,  and  therefore  at  the  same  leisurely  pace  as  the  present  rivers  go  into 
tbe  present  Hamun.  That  is  the  only  evidence  I  can  give,  and  I  give  it  for  what 
it  is  worth.  Then  Dr.  Teale  asked  if  tbe  deposit  of  silt  is  greater  than  that 
removed  by  tbe  wind.  I  am  afraid,  over  such  a  big  area  and  with  a  wind  like  we 
had  to  deal  with,  I  have  no  data  on  which  to  really  give  a  definite  answer.  As 
regards  the  wind  being  less  in  the  Gaud-i-Zirreh,  and  the  suggestion  that  the  focus 
of  the  wind  may  have  changed,  that  is  extremely  likely;  but  of  that  we  know 
nothing.  One  thing  we  do  know  about  the  wind  is  that  the  old  ruins,  so  far  back 
we  find  them — tbe  very  oldest  of  them— are,  like  the  recent  ones,  all  built  at  the 
angle  to  the  wind.  Their  side  walls  are  at  the  same  angle  as  the  present 
direction  of  the  wind,  their  end  walls  at  right  angles  to  that  direction  of  the  wind, 
which  would  show  that  the  ^ind,  durin;;  historic  periods  of  which  we  have  traces 
in  ruins,  has  remained  at  a  constant  angle  throughout.  I  cannot  answer  Mr. 
Lamplugh's  question  as  to  about  how  much  light  material  the  wind  has  trans^ 
ported.  In  all  the  vast  Baluchistan  desert  south  of  Seistan,  on  which  I  read  a 
paper  about  nine  years  ago,  what  strikes  one  most  forcibly  is  tbe  enormous 
aocun  ulations  of  sand-hills  and  sand-mountains  piled  up  all  over  the  country. 
That  would  be,  as  he  says,  the  heavier  material,  the  sand  (silica),  not  the  finer 
idlfc.  I  do  not  know  what  becomes  of  the  lighter  material.  About  Mr.  Strahan's 
query  :  "Has  water  in  the  lake  stood  at  a  much  higher  level  than  now  ?  ^'  I  do  not 
know  whether  he  means  if  the  actual  water  was  deeper,  or  whether  the  bed  on 
which  the  water  stood  was  higher  than  now.  On  the  latter  point  I  have  already 
made  a  reply  with  regard  to  the  level  of  the  river-beds.  But  if  he  asks  whether 
the  water  was  deeper,  and  whether  there  was  more  water  in  these  lakes  in  old  days 
than  now,  I  am  unable  to  give  a  definite  reply,  at  any  rate  regarding  prehistoric 
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times.  If,  however,  we  go  back  to  old  historic  records,  it  is  a  very  curious  thing 
that,  as  far  back  as  I  have  had  access  to  them  or  had  them  quoted  to  me,  every- 
body writing  about  the  lake  of  Seistan  nearly  always  describes  it  as  being  100  miles 
long  and  about  15  miles  wide.  This  is  how  one  would  describe  it  now,  apd  so  it 
does  not  seem  to  have  been  materially  larger  than  it  is  now.  The  old  river-beds, 
the  old  canals,  bear  about  the  same  proportion  to  the  river  as  the  present  beds  aii^. 
canals  do  now.  As  regards  other  questions,  of  course  we  studied  Mr.  Huntington's 
paper  very  carefully.  Mr.  Huntington  was  not  long  enough  in  this  country  to  give 
a  very  definite  opinion  on  the  various  points,  and  he  ascribes  these  various  pheno- 
mena which  I  am  talking  of  to  climatic  oscillations,  and  to  glacial  and  interglacial 
periods,  and  he  suggested  as  a  possibility  that  the  river  itself  had  oscillated  from 
side  to  side  in  Seistan.  If  I  had  known  his  doubt  on  this  point,  I  could  have  told 
him  that  the  Halmand  and  the  Hamun  have  oscillated  time  after  time  from  one 
side  of  Seistan  to  the  other.  The  following  spelling  of  the  word,  "  Seistan,"  is 
the  right  one,  because  the  name  is  a  later  form  of  the  old  "  Sejistan,"  which 
again  comes  from  the  older  form  "  Sakaastan,*'  i.e.  '*  land  of  the  Scythians  *'  (Sakis). 
The  Seistan  lake  is  only  known  to  have  completely  dried  up  once.  The  area  of 
water  contracts  and  expands  according  to  the  seasons  of  high  and  low  river.  The 
suggestion  that  has  just  been  made,  that  the  wind  plays  an  important  part  in 
removing  the  salt,  is  a  good  one. 

I  think  that  is  all  I  have  to  say.  I  am  not  in  a  position,  nor  would  I 
dare,  to  give  a  final  verdict  as  to  which  is  the  correct  solution  of  the  problem 
under  discussion — subsidence  or  removal  by  the  wind.  I  thank  you  very  much 
for  your  remarks  on  my  paper. 

The  Chairhan  :  I  think  you  will  cordially  support  a  vote  of  thanks  to  Sir 
Henry  for  this  very  interesting  paper. 


THE  RIVERS  OF  CHINESE  TURKESTAN  AND  THE 

DESICCATION  OF  ASIA. 

By  ELLSWORTH    HUNTINaTON. 

**  Thk  desiccation  of  Asia  "  is  a  pbrase  frequently  used  but  rarely  well 
defined.  With  some  writers  it  means  the  retirement  of  Tertiary  inland 
seas  because  of  warping  of  the  Earth's  crust — a  process  essentially  com- 
pleted long  before  the  appearance  of  man;  with  others,  who  usnally 
disregard  the  division  of  the  Qlacial  Period  into  alternate  cold  and  warm 
epochs  through  several  of  which  man  probably  existed,  it  denotes  the 
change  from  the  coldness  or  moisture  of  glacial  times  to  the  aridity  of 
to-day ;  while  with  still  a  third  group  it  indicates  a  gradual  change  of 
climate,  supposed  to  have  taken  place  during  the  period  ooTered  by 
history,  and  to  have  been  a  potent  factor  in  causing  great  human  migra- 
tions, such  as  the  invasion  of  Europe  by  the  Huns,  or  of  western  Asia  by 
the  Turks.  The  reality  of  the  first  two  types  of  desiccation  is  established 
almost  beyond  question  by  geological  evidence;  a  study  of  the  geo- 
graphy and  archaeology  of  eastern  Persia,  Transcaspia,  and  Turkestan 
during  the  past  three  years  has  led  me  to  believe  that  the  third  type, 
is  equally  real,  and  that  during  the  ]a«t  two  thousand  years  there  has 
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been  in  progress  a  desiooation  of  Asia  which  is  the  last  faint  undula- 
tion of  the. great  climatio  waves  of  the  Glacial  Period.  In  the  reports 
of  the  Pumpelly  Expedition,  I  have  considered  the  question  as  it  applies 
to  Persia  and  Transcaspia.  More  recently,  during  1905,  as  a  member 
of  the  Barrett  Expedition  to  Chinese  Turkestan,  I  have  been  able, 
to  carry  the  investigation  into  regions  where  the  evidence  is  more 
oonclnsive. 

The  rivers  of  East  Turkestan  fall  into  two  main  groups.  One,  in- 
cluding most  of  the  large  streams,  comprises  those  which  rise  among  the 
lofty  mountains  on  the  south-west,  west,  and  north  of  the  Tarim,  or  Lop, 
basin,  from  Khotan  around  through  Eashgar  to  Korla,  and  join  to  form 
the  so-oalled  Tarim  terminating  in  the  historic  lake  of  Lob  Nor.  The 
other  comprises  a  multitude  of  smaller  streams  which  rush  down  from 
the  mountains,  chiefly  in  the  southern  and  eastern  parts  of  the  basin, 
and,  for  the  most  part,  wither  away  in  the  desert.  The  latter  belong 
to  a  highly  specialized  type  peculiarly  sensitive  to  changes  in  the 
water-supply.  In  the  southern  part  of  the  basin,  from  Khotan  east- 
ward to  Lob  Nor,  where  the  type  is  most  perfectly  developed,  the 
larger  withering  streams,  rising  among  snowy  mountains,  flow  at  first 
in  zigzags  or  in  east-and-west  courses  among  the  shallow  longitudinal 
troughs  of  the  northern  part  of  the  Tibetan  plateau,  and  then,  turning 
northward,  break  through  the  great  fault-scarp  of  the  Kwen  Lun 
mountains  in  narrow  gorges ;  while  the  smaller,  rising  on  the  north 
side  of  the  Ewen  Luns,  flow  down  the  face  of  the  escarpment  as  rushing 
summer  torrents.  Beaching  the  sharply  defined,  squarely  cut  base  of 
the  mountains,  all  the  streams,  large  or  small,  enter  the  zone  of  Pied- 
mont gravels,  a  sloping  plain  from  1 5  to  50  miles  wide.  At  first  they 
flow  in  deep  terraced  trenches  cut  in  their  own  gravel  fans,  and  often 
difficult  to  cross;  but  soon  the  fans  decrease  in  size,  the  terraces  die 
out,  and  the  streams  spread  into  such  broad  and  numerous  channels 
that  the  water  completely  disappears,  partly  by  evaporation,  and  still 
more  by  sinking  into  the  gravel.  To  judge  from  the  map,  this  is  the 
end  of  the  smaller  streams.  In  reality,  they  continue  underground  as 
a  confluent  sheet,  deeply  buried  where  the  gravels  prevail,  but  coming 
clofle  to  the  surface  where  the  latter  give  place  to  clays  and  sands. 
Here  water,  often  saline,  can  be  obtained  in  wells  ,at  a  depth  of  from 
3  to  6  feet,  and  its  widespread  presence  is  shown  by  the  abundance  of 
reeds,  tamarisks,  and  poplars  which  form  a  zone  of  vegetation  from 
1  to  20  miles  wide,  skirting  the  northern  edge  of  the  gravels  for  nearly 
1000  miles.  The  larger  streams  succeed  in  crossing  the  Piedmont 
gravels  during  the  three  or  four  months  of  the  flood  season  from  May 
to  August,  and  either  lose  themselves  among  reed-beds  in  the  zone  of 
TOg^tation,  or  pass  on  and  gradually  dwindle  to  nothing  in  the  sand 
of  the  Takla-makan  desert.  The  only  exceptions  are  the  Cherohen 
river,  which,  being  diverted  eastward  along  the  zone  of  vegetation. 
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saoceods  in  reaohing  Lob  Nor,  and  the  smaller  streams  farther  east 
which  in  extreme  flood  join  the  Cherohen.  During  the  drier  part  of 
the  year  all  the  streams,  except  those  of  Chira,  Keriya,  and  Charklik, 
disappear  in  the  gravels,  bnt  reappear  lower  down  in  springs  seeping 
ont  in  the  river-beds.  Typically  eaob  main  stream  irrigates  an  oasis 
on  the  southern  edge  of  the  zone  of  vegetation,  and  formerly  irrigated 
another,  which,  ])ecanse  of  salinity  or  lack  of  water,  it  cannot  now 
support.  As  a  whole,  the  withering  rivers  show  signs  of  having 
decreased  in  size  during  the  last  two  or  three  thousand  years,  the 
evidence  lying  partly  in  diminished  length,  as  shown  by  dead  vege- 
tation, and  partly  in  diminished  volume  and  increased  salinity,  as 
shown  by  ruins. 

In  the  700  miles  eastward  from  Khotan  to  the  eastern  end  of  Lob 
Nor,  seventeen  rivers  are  worthy  of  notice  by  reason  of  their  siee  or 
because  they  support  oases.  The  test  of  diminished  length  as  measured 
by  vegetation,  however,  can  only  be  applied  to  five  of  the  seventeen,  or 
possibly  six,  since  the  rest  formerly  united  with  one  of  the  oth^r  five 
or  with  the  Cherchen,  which  reaches  Lob  Nor.  The  possible  sixth  river 
is  the  small  Yes  Yulghun,  the  lower  end  of  which  has  never  been 
explored.  The  Molja  is  also  doubtful.  It  now  terminates  in  the  zone 
of  vegetation,  but  an  old  channel  suggests  that  it  formerly  may  have 
joined  the  Endere  to  the  west,  although  now  it  is  too  small  to  flow  so 
far.  The  Chira,  the  most  westerly  to  which  the  test  is  applicable, 
appears  formerly  to  have  been  joined  by  the  three  or  four  streams  to  the 
east  of  it,  and  to  have  flowed  to  the  sand-buried  towns  of  Dandan- 
Uilik  and  Hawak  described  by  Stein.  A  strip  of  dead  tamarisks, 
typical  river  jungle,  extends  even  beyond  Rawak,  the  northern  town, 
to  a  point  60  miles  from  the  Chiracs  present  terminus,  and  over  50  miles 
from  the  limit  of  living  vegetation.  Farther  east  the  Kenya  river  is 
reported  by  Hedin  and  Stein  to  have  dead  jungle  extending  20  miles 
north  of  the  present  end  of  the  stream.  On  the  Niya  and  Yartungaz 
rivers  I  found  that  similar  dead  vegetation  extends  equally  far  or  farther, 
and  on  the  Endere  at  least  8  miles  and  possibly  much  more.  In  brief, 
of  the  six  rivers  to  which  the  test  of  the  extent  of  dead  vegetation  oan 
be  applied,  one  has  not  been  explored  ;  and  the  other  five  all  show  that 
within  times  so  recent  that  the  dead  reeds,  tamarisks,  and  poplars  have 
not  yet  disappeared,  the  rivers  flowed  from  8  to  60  miles  farther  than 
to-day.  The  Endere  and  Yartungaz  rivers  are  the  most  important, 
for  they  each  support  but  a  handful  of  farmers,  eight  or  ten  families, 
and  the  amount  of  water  diverted  for  irrigation  is  insignificant.  The 
Yartungaz  river  is  now  artificially  constrained  to  flow  wholly  in  one 
channel,  although  formerly  during  floods  it  spread  into  two  or  three. 
Thus  the  main  stream  has  been  appreciably  lengthened.  Yet  in  spite 
of  this,  the  reeds,  the  form  of  vegetation  responding  most  quickly  to 
changes  in  the  water-supply,  are  dead  for  a  distance  of  25  miles  along 
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the  northward  continuation  of  the  main  channel,  which  as  yet  is  buried 
in  sand  ouly  in  the  narrower  parts. 

The  minor  streams,  wherever  I  have  examined  their  lower  ends  in 
the  zone  of  Piedmont  gravel,  have  old  channels  never  occupied  now  by 
running  water,  and  therefore  in  process  of  being  filled  with  sand.  The 
channels  indicate  that  the  streams  were  ouoe  larger  and  ran  farther,  but 
in  the  absence  of  vegetation  and  ruins,  the  time  of  this  greater  sisse 
cannot  be  determined.  The  true  ends  of  the  small  streams,  however, 
as  has  already  been  said,  are  found  in  the  zone  of  vegetation.  If 
the  streams  have  diminished  within  recent  times,  that  is,  within  the 
period  covered  by  history,  the  vegetation  ought  to  show  it.  Between 
Khotan  aud  Charklik,  where  the  zone  of  vegetation  varies  in  width 
from  10  to  20  miles,  I  crossed  it  seven  times  in  places  several 
miles  from  the  larger  rivers,  and  therefore  dependent  on  the  water 
coming  underground  from  the  smaller  streams.  In  every  case  the 
vegetation  of  parts  of  the  zone — usually  the  northern  parts,  more 
remote  from  the  mountains — is  dead  or  dying ;  and  in  some  cases 
half-dead  vegetation  extends  over  the  whole  width  of  the  zone. 
Frequently  for  many  miles  one  traverses  reed-beds,  evidently  vigorous 
and  thick  at  some  former  time,  but  now  consisting  only  of  a  few 
struggling  shoots  not  a  tenth  as  numerous  as  those  of  the  past,  the  rest 
being  mere  stubble  undermined  by  the  wind.  Elsewhere  there  are 
large  tracts  of  dead  and  dying  poplars,  or  of  tamarisks,  either  dead  or 
forming  a  type  of  mound  characteristic  of  places  where  the  water- 
supply  is  lessened.  The  death  of  the  vegetation  is  often  attributed  to 
the  encroachment  of  sand,  but  in  the  cases  under  consideration  that 
has  little  to  do  with  it.  Often  the  ground  is  almost  free « from  sand, 
there  being  only  a  few  inches,  or  at  most  scattered  dunes  a  foot  or  two 
high.  And  even  this  in  most  cases  is  not  derived  from  a  distance,  but 
is  the  heavier  residue  left  by  the  wind  as  it  carries  away  the  soil  no 
longer  held  in  place  by  living  vegetation.  The  very  form  of  the  stems 
shows  that  death  is  not  due  to  sand.  In  the  limited  region  where  sand 
is  manifestly  encroaching  upon  living  plants,  the  reeds  and  tamaiisks 
shoot  up  abnormally  to  two,  three,  or  even  four  times  their  usual  height, 
in  a  vigorous  and  often  successful  attempt  to  keep  their  heads  above  the 
dunes.  In  the  far  larger  areas  of  little  or  no  sand  the  dead  tamarisks 
and  reeds  show  nothing  of  such  tall  slender  growth,  but  tend,  on  the 
contrary,  to  become  short  and  stunted.  The  widespread  death  in  the 
zone  of  vegetation  seems  to  be  to  the  smaller  streams  what  the  dead 
channels  in  the  sand  are  to  the  larger — an  expression  of  gradual  de- 
siccation. 

The  most  unexpected  and  perhaps  the  most  significant  characteristic 
of  the  typical  river  is  its  ancient  towns.  Thirteen  of  the  seventeen 
larger  rivers  have  on  their  lower  courses  the  ruins  of  towns  dating 
usually  from  the  Buddhist  era,  a  thousand  or  more  years  ago.     On  nz 
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of  the  thirteen  rivers  the  ruins  appear  to  be  of  only  one  age ;  on  five, 
the  Damuka,  Nija^  Gherohon,  Yash  Sheri,  and  Miran,  of  two  ages ; 
and  on  the  Chira  and  Endere  rivers,  of  three  ages.  In  general,  the 
older  rains  are  the  larger,  and  lie  farther  down-stream.  Also,  on  the 
whole  the  ancient  towns  were  larger  than  their  modem  successors,  this 
being  notably  true  of  Yartungaz,  Endere,  Gherchen,  Yash  Sheri,  and 
Miran.  And  lastly,  with  the  exception  of  old  Gherchen  and  Gharklik, 
and  possibly  of  Kara  Dong  at  the  end  of  the  Keriya  river,  which  I 
have  not  visited,  the  older  ruins  are  situated  so  far  out  in  the  desert, 
or  upon  rivers  so  small  or  so  saline,  that  it  would  be  impossible  again 
to  locate  towns  of  equal  size  in  the  same  places,  unless  a  far  better 
system  of  irrigation  were  introduced. 

A  brief  description  of  the  ruins  of  Niya,  Endere,  Yash  Sheri,  and 
Miran  will  give  a  fair  idea  of  the  whole.  Modern  Niya  is  a  town  of 
about  three  thousand  people,  located  on  the  southern  edge  of  the  zone 
of  vegetation  60  miles  east-north-east  of  Keriya.  The  town,  like  all 
those  east  of  Keriya,  is  young,  having  been  founded  in  the  early  part 
of  the  nineteenth  century ;  but  though  it  has  been  fairly  prosperous, 
decay  has  already  begun.  Daring  part  of  the  season  of  irrigation  the 
water  does  not  come  direct  from  the  mountains,  but  from  springs  a  few 
miles  above  the  town.  Accordingly  it  is  slightly  saline,  so  that  the 
fields  farthest  down-stream  are  gradually  becoming  unfit  for  culti- 
vation, and  are  being  abandoned  a  few  every  year.  The  cultivated 
area,  according  to  Stein's  map,  amounts  to  24  square  miles,  including 
large '  lacunaa.  Below  Niya  the  river-bed  is  almost  dry,  but  water 
seeps  in  from  springs  until  a  good-sized  stream  is  formed,  only  to  dis- 
appear again  in  the  course  of  20  to  25  miles.  Forty  miles  from  Niya, 
however,  at  Imam  Jafir  Sadik,  the  most  famous  shrine  in  Gentral  Asia, 
the  stream  once  more  appears,  but  soon  sinks  into  the  earth  again  for 
the  fourth  and  last  time.  In  its  lower  course  the  river  becomes  so 
saline  that  permanent  cultivation  of  the  land  along  its  banks  is  impos- 
sible. Even  if  there  were  no  such  town  as  Niya,  the  water,  except 
dnriog  the  fiood  season,  would  still  be  saline  here  at  the  river's  end, 
and  fields  would  become  unfit  for  use  after  a  short  period  of  irrigation. 

Fifty-five  miles  below  Niya,  and  4  miles  below  the  present  flood 
limit  of  the  river,  one  comes  upon  the  first  ruins — ancient  houses 
hidden  among  large  tamarisk  mounds,  poplars,  and  sand.  They  belong 
to  the  Buddhist  epoch,  and  have  been  described  in  part  by  Stein.  I 
oounted  over  a  hundred  houses  extending  northward  for  nearly  14 
miles.  There  must  be  many  more  still  to  be  discovered,  for  we  found 
a  number  which  were  new  to  the  guides,  and  one  can  walk  within 
100  feet  of  a  house  and  not  see  it  among  the  tamarisk  mounds  and 
sand.  There  must,  too,  be  many  houses  buried  under  the  latter,  so 
that  the  total  pretty  surely  amounts  to  several  hundred.  In  view  of 
the  number  of  houses  and  of  the  large  area — about  28  square  miles — 
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apparently  under  cultivation — whioh  in  Chinese  Turkestan  always 
means  under  irrigation — the  town  can  scarcely  have  been  smaller  than 
modem  Niya,  and  must  have  demanded  as  abundant  a  water-supply. 

At  the  northern  end  of  the  old  town,  and  overlapping  it  for  about 
2  miles,  there  are  traces  of  a  still  older  ruin.  No  houses  or  walls  remain, 
only  thickly  strewn  pottery,  bones,  and  slag,  the  pottery  being  of  a 
cruder  tjpe  than  that  of  the  later  ruins,  and  broken  into  finer  fragments. 
The  farthest  outlier  of  this  town,  so  far  as  I  could  discover,  lies  at  a 
distance  of  24  miles  from  the  present  end  of  the  river.  Nothing  is 
known  of  its  history,  and  there  is  nothing  by  which  to  date  it.  It  may 
represent  an  earlier  epoch  than  the  ruined  houses,  or  it  may  merely 
represent  the  part  of  a  single  long-lived  town  which  was  first 
abandoned. 

In  either  case  the  question  arises  whether  with  the  present  water- 
supply,  which  is  completely  utilized  and  is  very  slightly  saline  at  Niya, 
it  would  be  possible  for  an  equally  large  and  permanent  town  to  grow 
up  at  a  distance  of  from  55  to  70  miles  out  into  the  desert,  and  from 
5  to  20  miles  beyond  the  flood  limit  of  to-day.  Even  if  there  were 
no  such  town  as  modem  Niya,  it  appears  to  bo  impossible.  In  the 
first  place,  if  the  water  at  the  shrine  of  Imam  Jafir  Sadik  is  to-day 
too  saline  to  allow  of  permanent  cultivation,  it  would  pretty  surely 
be  as  bad  or  worse  farther  down-stream.  A  dense  population  and 
prolonged  intensive  culture  such  as  the  ruins  indicate  would  hardly  be 
possible.  In  the  second  place,  it  is  very  doubtful  whether  the  Niya 
river  would  reach  the  lower  ruins  even  if  none  of  the  water  were 
diverted  for  irrigation.  A  hundred  years  ago  there  were  no  inhabitants 
along  the  Niya  river,  or,  at  most,  only  a  few  shepherds.  The  river  ran 
freely  as  far  as  it  would.  In  the  upper  ruins  the  old  channel  is  still 
visible,  and  the  poplars  and  tamarisks  are  only  beginning  to  die. 
Among  the  main  ruins,  however,  and  still  more  among  the  lower  ones, 
the  vegetation  has  been  dead  hundreds  of  years,  so  long  that  even  in 
this  dry  climate  the  poplars  are  reduced  to  mere  naked  trunks,  and  the 
tamarisks  have  either  died  or  grown  into  mounds  20  to  30  feet  high. 
To  put  the  matter  in  another  way,  if  the  Niya  river  was  as  larg^e  a 
hundred  years  ago  as  it  was  at  the  time  of  the  ruins,  it  ought  at  the 
later  epoch  to  have  flowed  not  only  to  the  ruins,  but  well  on  past  the 
most  remote  of  them.  Vigorous  vegetation  ought  to  have  aooompanied 
it  to  a  point  at  least  30  miles  beyond  the  present  end  of  the  river — ^that 
is,  5  or  6  miles  beyond  the  most  remote  ruins.  But,  as  we  have  already 
seen,  most  of  the  vegetation  among  the  ruins  has  been  deprived  of 
water  for  much  more  than  one  hundred  years,  and  that  at  the  outer 
limit  has  not  only  died  and  dried  to  tinder,  but  has  been  blown  away 
by  the  wind  so  that  only  the  stumps  remain,  cut  off  level  with  the  soiL 

The  weight  of  the  evidence  of  dead  vegetation  appears  even  stronger 
when  the  ruins  of  Niya  are  compared  with  those  of  old  Dnmuka  between 
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Chira  and  Keriya.  In  the  early  part  of  the  nineteenth  century  the 
water-supply  of  Dumuka  gradually  diminiBhed,  until  about  1840  it 
became  so  scanty  that  all  the  inhabitants  moved  at  once  to  the  present 
site,  8  or  10  miles  farther  up-stream.  Modern  Niya  was  settled  before 
this,  but  as  the  town  grew  slowly,  it  is  safe  to  say  that  the  diversion  of 
the  Niya  river  for  irrigation  did  not  take  place  on  a  large  scale  till 
about  the  time  of  the  abandonment  of  old  Dumuka.  Since  that  time  no 
surface  water  has  reached  the  old  site  of  the  latter,  but  its  vegetation  is 
still  fresh  and  vigorous.  If  an  abundant  water-supply  was  out  off  from 
old  Niya  at  most  only  twenty  or  thirty  years  earlier,  it  is  hard  to  see 
why  the  vegetation  should  show  little  or  no  sign  of  death  in  the  one 
case,  at  Dumuka,  and  should  be  completely  dead  and  decayed  in  the 
other.  It  is  not  probable  that  the  Niya  river  reached  the  main  ruins  a 
hundred  years  ago  before  the  founding  of  the  modern  town,  or  that  it 
would  do  so  now  if  it  were  not  used  for  irrigation.  That  a  river  of  the 
present  size  could  not  only  reach  the  ruins,  but  irrigate  an  area  as  large 
as  that  now  under  cultivation  is  still  more  improbable.  If,  however,  the 
climate  of  antiquity  was  colder,  so  that  evaporation  was  less,  or  moister, 
80  that  the  rainfall  was  greater,  and  if  the  river  was  correspondingly 
larger,  not  only  would  this  be  possible,  but  the  difficulty  from  salinity 
would  disappear. 

The  Endere  river,  60  to  70  miles  east  of  the  Niya,  though  larger, 
has  no  proper  oasis.  At  its  lower  end,  eight  or  ten  shepherds  have 
cultivated  a  little  land  during  the  past  thirty  years ;  but  tho  river  is  too 
saline  to  admit  of  permanent  irrigation.  The  shepbords  say  that  even 
fresh  land  can  only  be  cultivated  once  in  three  years,  and  any  attempt  at 
prolonged  cultivation  would  be  futile.  Nevertheless,  the  river  has  on  its 
right  side — ^first,  the  ruins  of  a  large  Buddhist  town  of  early  date ;  second, 
of  an  almost  equally  large  town  of  later  Buddhist  times ;  and  third,  of 
a  small  Mohammedan  village ;  while  on  the  left  or  west  side  it  once 
supported  a  Buddhist  hamlet  and  a  fair-sized  Mohammedan  village. 
The  two  larger  Buddhist  sites  resemble  those  of  Niya  in  relative  age  and 
location,  but  are  of  greater  size  and  more  separated,  and  the  older  town 
appears  to  have  been  the  more  populous.  The  larger  Mohammedan 
village,  a  walled  enclosure  within  which  the  houses  are  still  standing, 
is  much  smaller  than  either  Buddhist  site,  its  houses  numbering  150. 
Like  the  Buddhist  towns  on  the  lower  Niya  and  Chira  rivers,  and  the 
late  Mohammedan  sites  of  old  Ponak  and  Dumuka,  it  appears  to  have 
been  abandoned  deliberately  and  of  set  purpose,  for  the  houses  and 
walls  were  left  intact,  and  everything  of  value  was  carried  away.  Dis- 
regarding the  two  smaller  sites,  we  thus  have  on  the  Endere  river  the 
rains  of  three  towns  of  different  ages,  which  grew  up  one  after  the 
other,  the  later  town  in  each  case  being  smaller  than  its  predecessor. 
To-day  there  is  water  enough  to  support  a  large  town,  but  it  cannot  be 
used  because  of  the  salt.     The  uppermost  ruins  lie  only  12  to  15  miles 
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farther  up-stream  than  the  present  shepherd  hamlet,  and  the  lowermost 
lie  quite  as  far  down-stream.  Even  if  the  difficulty  due  to  the  entrench- 
ment of  the  river  to  a  depth  of  20  or  30  feet  could  be  overcome,  and  the 
water  could  again  be  brought  to  the  ancient  sites,  it  would  be  too  saline 
to  support  such  large  and  permanent  towns.  If,  however,  the  water- 
supply  was  once  enough  greater  so  that  surface  water  reached  the  lower 
parts  of  the  river  three  or  four  months  each  year  instead  of  only  one, 
the  difficulty  would  be  largely  obviated,  and  the  conditions  would  he 
like  those  of  modem  Niya,  the  fields  would  gradually  become  saline, 
but  it  would  be  many  years  before  they  would  have  to  be  abandoned. 
On  any  other  supposition  the  location  of  the  towns  and  their  successive 
abandonment  seem  inexplicable. 

Still  further  to  the  east,  200  miles  from  Endere,  the  Yash  Sheri 
river  rushes  swiftly  down  from  the  mountains,  and,  after  losing  most 
of  its  volume  in  the  Piedmont  gravels,  supports  the  thirty  people  of 
Yash  Sheri.  During  the  months  of  June,  July,  and  August,  the  melt- 
ing snow  on  the  mountains — 30  to  40  miles  away — increases  the  river^s 
volume  enormously.  Hearing  of  this  large  amount  of  water  wasted 
among  reed-beds,  a  considerable  number  of  people  have  come  to  Yash 
Sheri  during  the  thirty  years  since  it  was  settled,  but  most  have  gone 
away  after  a  year  or  twa  In  summer  they  had  more  than  enough 
water  for  their  fields,  but  during  the  planting  season  of  April  and  May 
the  supply  often  ran  short.  Under  the  present  conditions  of  climate 
and  irrigation,  a  population  of  thirty  or  forty  is  all  that  the  river  can 
support.  Yet  in  ancient  times  the  number  of  people  must  have  been 
many  times  as  great.  Formerly,  the  river  followed  a  more  westerly 
course.  At  the  end  of  the  old  channel,  and  at  the  same  distance  as  the 
modem  hamlet  from  the  mountains,  the  ruins  of  a  Buddhist  town  cover 
an  area  at  least  2^  miles  long  by  1  wide.  Here,  as  at  Niya,  the  ruins 
consist  of  two  parts.  The  older  village  covered  the  whole  area.  Its 
houses  have  completely  disappeared  ;  but  if  it  were  settled  as  densely 
as  the  abundant  pottery  indicates,  or  as  densely  as  the  modem  villages, 
its  population  must  have  numbered  five  hundred  or  more.  The  later 
village,  or  the  later  part  of  the  original  village,  as  the  case  may  be, 
occupied  only  the  upper  portions  of  the  ruins.  Traces,  sometimes  very 
faint,  of  sixteen  houses  can  be  seen,  and  some  must  certainly  have  dis- 
appeared or  escaped  notice.  It  is  safe  to  say  that  near  the  time  of  its 
abandonment  the  village  must  have  had  a  population  of  a  hundred 
souls — three  times  as  many  as  the  present  hamlet — and  that  earlier  it 
must  have  had  far  more :  so  large  a  number  of  people  could  not  be 
supported  to-day  without  a  radical  change  in  the  system  of  irrigation. 
Fortunately,  the  river  changed  to  its  new  course  as  soon  as  the  abandcm- 
ment  of  the  village  allowed  the  rude  dam  of  small  boulders  at  the 
head  of  the  old  channel  to  fall  into  decay.  Accordingly,  the  irrigation 
works  have  not  been  subjected  to  the  destructive  influence  of  floods. 
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and  are  still  almost  intaot.  The  difficulty  of  keeping  the  river  in  its 
old  bed  may  have  been  the  immediate  oanse  of  the  abandonment  of  the 
village,  bnt  it  had  nothing  to  do  with  the  safficiency  of  the  water-supply 
of  the  past  as  compared  with  that  of  the  present.  The  latter  depends 
upon  the  character  and  width  of  the  river-bed,  which  are  essentially 
the  same  in  both  cases,  the  old  channel  being  the  wider,  if  anything, 
and  upon  the  nature  of  the  irrigation  system,  which,  again,  was  pre- 
cisely the  same  in  the  past  as  it  is  to-day.  Then,  as  now,  the  in- 
numerable minor  channels  into  which  the  river  divides  were  simply 
dammed  with  banks  of  gravel  dug  up  close  at  hand.  Thus  aU  the  water 
was  gathered  in  a  single  larger  channel  on  one  side  of  the  mile-wide 
flood-plain,  and  was  led  off  into  canals,  mere  ditches  dug  in  gravel  or 
sandy  clay,  as  the  case  might  be.  If  the  river  should  again  be  turned 
into  the  old  canals,  the  available  supply  of  water  at  the  ruins  would 
apparently  be  essentially  the  same  as  that  at  the  village  to-day. 

A  hundred  miles  east  of  Yash  Sheri  the  Miran  or  Miyan  river  rises 
in  typical  fashion  in  the  main  snowy  range  of  Kwen  Lun,  breaks  through 
the  front  range  in  a  deep  gorge,  traverses  the  Piedmont  gravels  in  a 
terraced  trench,  and  disappears  during  much  of  the  year  in  a  broad 
gravel  flood-plain.  Geographically  Miran  closely  resembles  Yash  Sheri, 
and  the  reasoning  applied  to  the  latter  holds  good  with  increased 
emphasiB  for  the  former.  Archaaologically  Miran  is  more  important, 
for  the  ruins  are  not  only  far  larger,  but  a  new  type  of  architecture 
is  developed,  the  chief  structures  being  elevated  10  or  20  feet  on  solid 
pedestals  of  sun-dried  bricks.  At  present  Miran  is  not  permanently 
inhabited,  though  the  fisherfolk  of  Abdal,  on  Lob  Nor,  20  miles  to  the 
north,  come  in  summer  to  cultivate  the  reedy  fields,  and,  by  using  all 
the  water  available  in  spring,  raise  grain  for  about  fifteen  families. 
The  fields  can  only  be  cultivated  once  in  three  years,  for  in  a  single 
season  of  irrigation  a  cake  of  clay  2  or  3  inches  thick  is  deposited,  a 
oake  so  stiff  that  crops  cannot  grow  in  it  till  it  has  been  softened  by  two 
years  of  sun  and  rain.  The  natives  think  that  the  clay  is  gathered  after 
the  river  begins  to  spread  over  the  huge  gravel  flood-plain,  10  miles 
long  and  1  or  2  wide.  In  reality  the  river  is  charged  with  fine  clay 
when  it  leaves  the  mountains,  where  it  is  naid  to  be  equal  to  the  river 
which  supports  the  large  village  of  Charklik.  On  reaching  the  flood- 
plain  the  water  sinks  rapidly  into  the  coarse  gravel,  but  as  the  current 
is  swift,  the  fine  clay  is  all  borne  along,  until  at  Miran  the  river  is 
literally  a  stream  of  mud. 

Anciently,  conditions  must  have  been  far  different.  The  old 
Buddhist  Miran  was  neither  a  hamlet,  such  as  to-day  might  be  located 
here,  nor  a  village  like  old  Yash  Sheri,  but  a  large  and  important  town* 
It  covered  an  area  of  at  least  5  square  miles,  all  of  which,  judging  from 
the  canals  and  pottery,  and  still  more  from  the  number  and  location  of 
puUio  and  religious  structures,  must  have  been  thickly  populated.    The 
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houses,  being  made  of  clay  apparently,  have  disappeared,  with  two 
exceptions.  Thirteen  other  structures  remain,  of  which  one  is  a  fort, 
400  feet  square;  one  a  lamasery,  the  outer  walls  of  which  are  adorned 
with  clay  reliefs  of  Buddha;  two  are  stupas,  or  shrines;  and  the  other 
nine  are  solid  rectangular  masses  of  sun-dried  brick,  capped  in  most  cases 
by  the  walls  of  what  may,  perhaps,  have  been  monastic  dwellings  or 
Buddhist  temples.  These  establishments  appear  to  have  been  kept  up 
after  the  rest  of  the  town  had  become  depopulated,  or  else  were  re- 
occupied  after  a  period  of  abandonment,  during  which  the  fort  fell  into 
rain,  as  is  suggested  by  the  flimsy  repairs  superposed  upon  the  solid 
older  structure. 

Ancient  Miran,  in  its  prime,  must  have  required  a  water-supply 
almost  scores  of  times  as  large  as  that  now  available.  It  is  reasonable 
to  suppose  that,  being  the  most  important  place  for  hundreds)  of  miles 
both  from  a  religious  and  a  military  point  of  view,  Miran  had  an  irriga- 
tion system  as  good  as  the  country  afforded.  The  water  at  first  came 
from  an  old  river-channel  east  of  the  town,  and  later,  apparently,  from 
the  present  channel  on  the  west.  The  dams  and  canals  are  preserved 
just  as  at  Yash  Sheri,  and  do  not  differ  from  those  of  to-day.  The  main 
older  dam  is  composed  of  tamarisks  and  small  boulders  thrown  loosely 
together ;  and  there  is  said  to  be  another,  which  I  could  not  find,  com- 
posed of  boulders  alone.  The  canals  are  either  simple  ditches,  or  are 
raised  a  few  feet  on  banks ;  but  in  every  case  the  material  is  that  which 
happened  to  lie  close  at  hand.  On  the  upper  Miran  river  there  are  no 
inhabitants,  and  no  opportunity  for  the  diversion  of  part  of  the  water. 
The  present  supply,  sufficient  for  fifteen  or  twenty  families,  is  all  that 
the  river  is  capable  of  furnishing  under  the  system  of  irrigation  which 
prevails  now,  and  prevailed  in  Buddhist  times  a  millennium  or  more 
ago.  If,  however,  the  rainfall  were  increased,  say,  a  third,  the  amount 
of  water  reaching  Miran  would  be  multiplied  vastly.  Being  confined 
to  a  single  channel,  the  water  would  suffer  scarcely  more  loss  from 
evaporation  and  from  sinking  into  the  ground  than  it  now  does,  and  all 
the  extra  supply  would  be  available  at  Miran.  The  difficulty  from  the 
excessive  amount  of  sediment  would  vanish,  for  though  the  absolute 
quanUty  might  conceivably  be  more  than  now,  it  would  be  dilated  with 
a  far  greater  amount  of  water,  and  spread  over  a  much  larger  area.  The 
hard  cake  would  be  reduced  from  2  or  3  inches  to  perhaps  a  quarter  of 
an  inch,  not  enough  to  interfere  with  cultivation.  Miran,  even  more 
than  the  other  ruins,  seems  to  verify  the  hypothesis  of  a  chang^e  of 
climate  during  the  historic  era. 

The  ruins  of  Miran,  Yash  Sheri,  Endere,  and  Niya  are  typical  of 
many  others.  Charklik  and  Cherchen  belong  to  the  same  class  as 
Miran  and  Yash  Sheri,  the  old  towns  having  been  located  at  nearly 
the  same  place  as  the  new,  and  having  covered  a  larger  area.  This 
is  especially  the  case  at  Cherchen,  where  Lellik,  the  southern  and 
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apparently  older  anoient  site,  covered  an  area  three  times  as  large  as 
the  modern  town,  and  the  northern  later  site  may  have  been  as  large. 
Neither  Charklik  nor  Cherchen  is  conclusive,  however,  for  the  size 
of  the  ruins  at  the  former  cannot  be  determined,  and  the  whole 
water-supply  at  the  latter  is  not  now  utilized.  Yartungaz  resembles 
Endere,  but  the  river  is  much  more  saline.  Accordingly,  as  might 
be  expected,  the  ruins  are  old  and  rather  small,  and  lie  at  the  highest 
possible  point,  like  most  of  the  modern  oases.  The  remaining  ruins, 
lying  west  of  Niya,  belong  to  the  same  type  as  the  latter.  Rawak, 
Dandan-Uilik,  and  Uzun  Tetti  were  successive  towns  on  what  appears 
to  have  been  the  ancient  extension  of  the  Chira  river,  aided  more  or 
less  by  the  smaller  streams  to  the  east.  The  pottery-strewn  site  of 
Laehinata  lies  beyond  the  end  of  the  Gulakhma  river;  the  Buddhist 
ruins  of  Payet  Beg  and  Khadaluck  and  the  recently  abandoned  towns 
of  old  Dumuka  and  old  Ponak  indicate  the  former  greater  length  of  the 
Dumuka  and  Ponak  rivers,  and  an  unnamed  site  in  the  sand  shows 
that  the  Earakir  stream  once  extended  15  miles  beyond  its  present 
limit. 

On  the  northern  border  of  the  Tarim  basin  there  is  less  opportunity 
for  the  occurrence  of  ruins  of  the  kind  described  above,  for  most  of  the 
streams  are  either  very  small,  or  else,  uniting  in  the  highlands,  issue 
from  behind  the  mountains  as  large  rivers  which  join  the  Tarim,  and 
will  be  considered  later.  At  Ying-pen,  however,  north-west  of  Lop-Nor, 
the  ruins  of  a  small  fort  and  village  described  by  Hedin  are  now  water- 
less. I  followed  the  old  canal  northward  for  over  3  miles  to  its  head, 
and  found  that  it  was  a  simple  ditch  with  two  small  ponds  or  reservoirs, 
into  which  the  water  was  turned  from  the  little  Shindi  brook,  the 
largest  stream  in  the  Kuruk  Tagh,  or  "  Dry  mountains."  To-day  no 
water  reaches  the  ruins  during  the  greater  part  of  the  year,  and  the 
place  cannot  be  inhabited,  yet  formerly  the  water-supply  sufficed  to 
support  a  small  village. 

Similar  instances  of  ancient  towns  located  where  there  is  now  no 
sufficient  water-supply  are  described  by  Stein  as  far  west  as  Kashgar ; 
and  I  found  others  as  far  north  as  the  depression  of  Turfan. 
Eastward  beyond  the  end  of  Lob  Nor,  on  the  course  which  the  united 
Bulundsir  and  Tan-ho  rivers  once  followed  on  their  way  to  the  lake, 
two  other  ruined  sites  of  the  same  sort  are  described  by  the  natives. 
The  Chinese  of  Dung  Khan  (Sa  Chau),  higher  up  on  the  Tan  llo,  say 
that  the  ruins  were  abandoned  by  their  ancestors  long  ago  because  the 
water  of  the  rivers  would  no  longer  reach  them. 

In  the  case  of  the  rivers  of  the  Tarim  system,  the  evidence  of  desic- 
oation  is  less  clear  than  among  those  of  the  withering  type,  for  the 
streams  are  so  large  that  they  still  support  extensive  oases  and  termi- 
nate at  a  fixed  point  in  Lob  Nor.  Still,  the  increasing  salinity  of  the 
lower  Tarim,  and  the  decreasing  size  of  the  terminal  lake,  seem  to  show 
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that  the  rivers  of  this  group,  like  those  of  the  other,  have  suffered 
desiccation.  The  region  along  the  lower  Tarim  or  Yarkand  river  for 
400  miles,  and  along  its  parallel  tributary,  the  Eonche,  for  250  miles 
above  the  mouth  of  the  united  streams  in  Lob  Nor,  is  to-day  praotioally 
uninhabited.  The  scattered  little  settlement  of  Tikkenlik  is  the  only 
real  village,  and  almost  the  only  place  where  agriculture  of  any  sort  is 
practised ;  and  even  its  five  hundred  inhabitants  could  not  subsiBt,  so 
they  say,  if  it  were  not  for  their  flocks  and  for  the  fish  which  they  oat 
in  summer  with  young  reeds  and  rushes.  The  great  difficulty  is  salinity 
in  both  soil  and  water.  Indian  corn,  one  of  the  great  staples  of  Chinese 
Turkestan,  will  scarcely  grow  at  all,  and  is  replaced  by  millet.  Wheat 
fares  better,  but  only  the  first  year.  If  a  field  is  cultivated  several 
years  in  succession,  the  crops  rapidly  dwindle  just  as  at  Endere  and 
Yartungaz. 

The  same  difficulty  prevails  all  along  the  lower  course  of  the  Tarim 
and  Eonche  rivers,  and  several  recent  attempts  of  the  Chinese  to  found 
towns  have  proved  abortive.  About  1889  some  colonists  settled  at 
Jan  Kul,  30  miles  west-north-west  of  Tikkenlik,  on  the  Tarim.  Next 
year  the  population  increased  to  over  2000,  and  Jan  Kul,  as  the  people 
say,  *'  became  a  town ; "  that  is,  a  bazaar  was  estiiblished,  and  an 
''amban,"  or  local  governor,  was  installed.  But  the  fields  quickly 
became  saline,  and  after  two  years,  in  1892,  the  place  was  abandoned, 
most  of  the  settlers  returning  whence  they  came.  Meanwhile,  however, 
in  1891,  about  1000  people  had  come  from  Turfan  to  Dural,  8  miles 
south  of  Tikkenlik,  and  had  begun  to  raise  wheat.  Accordingly  a  large 
fort  was  built  there,  and  in  1893  the  am  ban  of  Jan  Kul  was  removed  to 
Dural,  which  in  turn  **  became  a  town."  For  three  years  the  population 
increased,  but  by  1897  the  soil  had  become  so  salt  and  the  crops  so  poor 
that  the  colonists  began  to  move  away.  In  1898  over  2000  rebellious 
Dungans  or  Mohammedan  Chinese  were  induced,  or  forced,  to  come 
from  Shi-ning,  800  miles  to  the  east,  and  settle  at  Dural,  but  the  land 
and  water  were  so  bad  that  in  1900  they  migrated  90  miles  north-west 
to  Karakum,  on  the  Konche,  another  site  which  had  just  been  opened. 
Thereupon,  in  1901,  the  amban  was  removed  to  Karakum,  and  in  1904 
the  last  of  the  people  of  Dural  came  to  Tikkenlik.  Karakum  became 
even  larger  than  its  predecessor,  and  from  1901  to  1903  had  a  population 
of  nearly  5000,  but  the  salt  was  as  bad  as  elsewhere,  and  in  1904  it  too 
was  abandoned,  though  the  amban  and  forty  or  fifty  people  still  remain. 
Jan  Kul,  Dural,  Karakum,  and  Tikkenlik  represent  four  abortive 
attempts  during  sixteen  years  to  utilize  the  water  of  the  lower  Tarim 
and  Konche  rivers  for  irrigation.  Tikkenlik,  being  but  three  or  four 
years  old,  still  survives,  but  its  people  are  moving  away  or  else  are 
abandoning  agriculture  and  betaking  themselves  to  sheep-raising  and 
fishing,  the  means  of  livelihood  of  the  former  hamlet  before  the  attempt 
to  establish  a  town. 
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Turning  now  to  the  past,  we  find  a  wholly  different  state  of  affairs. 
In  Buddhist  times  the  Tarim  and  Konche  rivers  were  deflected  east- 
ward in  whole  or  in  part  between  Karakum  and  Tikkenlik,  and  flowed 
to  the  ancient  ruins  of  Lulan,  discovered  hy  Hedin.  In  approaching 
Lulan  from  the  north-east,  and  in  leaving  toward  the  north-west,  I 
rode  15  miles  each  way  through  a  region  where  houses,  pottery,  and 
other  evidences  of  human  occupation  show  that  the  whole  area  was 
once  thickly  settled  by  an  agricultural  population.  Farther  west,  on 
again  enteHng  the  broad  zone  of  dead  vegetation  which  accompanies 
the  old  river-courses,  I 'found  pottery,  beads,  slag,  and  bits  of  iron, 
for  a  distance  of  nearly  40  miles,  and  there  was  a  little  ancient 
pottery  in  a  strip  of  dead  vegetation  between  two  arms  of  the  Konche 
only  25  miles  east  of  Tikkenlik.  It  looks  as  though  in  ancient  times 
an  area  100  miles  east  and  west,  by  10  or  15  miles  north  and  south, 
was  thickly  dotted  with  villages  irrigated  by  the  Tarim  and  Konche 
rivers.  Even  if  the  present  water-supply  would  suffice  for  so  large 
an  area,  a  densely  populated,  flourishing  district  like  the  Lulan  of 
history  would  be  impossible  because  of  the  water's  salinity.  Here,  as 
in  so  many  other  cases,  the  phenomena  are  easily  explicable  if  the 
rivers  have  decreased  in  size. 

The  lake  of  Lob  Nor  agrees  with  the  rivers,  for  it  shows  signs  of 
having  been  larger  at  no  very  distant  date.  In  this  article  it  is  not 
poflsible  to  consider  the  controverted  history  of  the  "  Great  Salt  Lake," 
as  the  ancient  Chinese  called  it.  It  must  suflice  to  say  that  in  travelling 
aronnd  it,  and  crossing  the  unexplored  salt  desert  at  its  eastern  end, 
the  presence  of  five,  or  possibly  six,  old  shore-lines  at  altitudes  of  from 
12  to  600  feet  above  the  present  level,  and  of  a  thick  series  of  lacustrine 
deposits,  indicates  that  the  lake  has  passed  through  a  succession  of 
epochs  of  expansion  and  contraction  corresponding  to  those  of  the 
lake  of  Sistan  in  Eastern  Persia,  and  less  closely  of  Great  Salt  lake 
in  North  America,  and  to  the  epochs  of  the  Glacial  Period  all  over  the 
world.  The  freshness  of  the  dry  lake-bed  and  bluffs,  the  distribution 
of  vegetation,  the  presence  of  an  ancient  road,  now  unused  and  unknown, 
which  makes  a  long  detour  around  a  bay  of  the  old  lake-bed  instead  of 
oroBsing  it  as  the  modern  road  does,  and  the  well-known  fact  that 
the  present  lake  or  swamp  has  diminished  in  size  during  the  past 
oentury,  seem  to  indicate  that  the  last  notable  expansion  of  the  lake 
took  place,  or  at  least  had  not  yet  passed  away,  when  historic  man 
oooapied  the  surrounding  region. 

The  rivers  which  wither  in  the  desert,  together  with  those  which 
join  the  Tarim  and  terminate  in  Lob  Nor,  drain  most  of  the  mountains 
aronnd  the  Tarim  basin,  but  there  is  one  part  so  extremely  dry  that 
there  are  practically  no  running  streams  whatever,  only  a  few  scattered 
springs,  mostly  salt.  This  inhospitable  district,  as  large  as  Great 
Britain,  lies  between  Lob  Nor  on   the   south,   Bagrash  Kul   on   the 
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west,  and  Turfan  on  the  north,  and  stretches  eastward  400  or  500 
miles  toward  the  desert  of  Gobi.  It  is  a  desolate  region  of  naked 
mountains  half  buried  in  plains  of  gravel,  and  is  well  named  the 
"Dry  mountains"  ("Kuruk  Tagh")  on  the  south,  and  the  "Deaert 
mountains "  ("  Choi  Tagh  ")  on  the  north.  It  is  so  little  known  that 
the  best  I  can  do  is  to  quote  what  was  said  by  my  guide,  a  remark- 
ably intelligent  camel-hunter  of  Kuzzil  Singer,  the  only  inhabited 
place,  who  knows  every  spring  and  mountain  for  1 00  miles  in  every 
direction.  I  asked  him  whether  there  was  more  or  less  water  now 
than  in  the  past,  or  just  the  same.  In  reply  he  told  of  the  drought 
during  the  last  four  or  five  years  which  every  one  speaks  of,  and  then 
went  on,  "And  long,  long  ago,  in  the  days  of  which  neither  my 
grandfathers  nor  their  grandfathers  ever  heard,  there  must  have  been 
much  more  water.  In  the  high  mountains  there  are  many  plaoes 
where  little  stone  shepherd's  bouses,  with  the  roofs  all  fallen  in,  stand 
in  valleys  where  nobody  has  ever  known  of  there  being  any  water. 
The  nearest  water  is  sometimes  5  or  10  miles  away.  Surely  no  one 
would  have  built  houses  and  kept  flocks  and  herds  in  those  places 
unless  there  had  been  water.  How  many  such  houses  have  I  seen? 
Oh,  many ;  I  never  counted,  but  the  mountains  are  full  of  them.  In 
other  places,  away  from  the  higher  mountains,  one  often  finds  salty 
deposits  and  a  few  reeds  where  once  there  must  have  been  springs,  and 
on  every  side  there  are  old  paths  coming  in  where  once  the  wild  camels 
and  antelopes  used  to  come  regularly  to  drink.  Now,  as  there  is  no 
water  and  only  a  very  few  reeds,  scarcely  two  or  three  animals  come  in 
a  year.  There  were  men  here  then,  for  near  almost  all  of  the  dry 
springs  there  are  old  shelters  of  rocks  and  pieces  of  tamarisk,  just  such 
as  we  make  now  when  we  lie  in  wait  for  game.  I  never  talked  to  any 
one  about  this  before,  and  I  do  not  know  whether  I  am  right,  but  I 
have  seen  these  things  when  I  have  been  hunting,  and,"  as  the  Turki 
idiom  puts  it,  "  that  is  what  I  know  in  my  stomach."  My  own  limited 
observation  agrees  with  that  of  the  camel-hunter.  Moreover,  I  found 
traces  of  ancient  roads  and  of  villages  where  there  is  now  no  water,  and 
the  basin  of  the  Turfan,  near  by  to  the  north,  is  full  of  evidences  of  an 
historic  decrease  in  the  water-supply. 

The  phenomena  of  rivers,  large  and  small,  of  springs,  lakes,  ruins, 
and  vegetation,  all  seem  to  point  to  a  gradual  desiccation  of  Chinese 
Turkestan  for  nearly  1500  miles  east  and  west,  and  500  north  and 
south.  The  records  of  antiquity  indicate  that  the  Caspian  and  Aral 
seas  were  once  more  extensive  than  now,  and  presumably  that  the 
tributary  rivers  were  much  larger.  Transcaspia,  Eastern  Persia,  and 
the  neighbouring  regions  appear  to  have  been  subject  to  a  desiccation 
similar  to  that  of  Turkestan,  and  indicated  by  similar  phenomena. 
Thus  all  the  more  arid  part  of  Asia,  from  the  Caspian  sea  eastward 
for   over   2500   miles,   appears   to    have  been   subject   to   a  climatio 


AND  THE  DESICCATION  OF  ASIA.  367 

change  whereby  it  has  been  growing  less  and  less  habitable  for  the 
last  two  or  three  thonsand  years.  Such  a  change,  embracing  Persia, 
Balnohistan,  Afghanistan,  Bussian  Turkestan,  and  Chinese  Turkestan, 
and  probably  an  even  larger  area,  and  converting  thousands  of 
square  miles  of  habitable  country  into  desert,  can  hardly  fail  to  have 
had  some  effect  upon  human  distribution  and  history.  In  Chinese 
Turkestan  part,  at  least,  of  the  ancient  towns  described  above  appear  to 
have  been  abandoned  deliberately,  presumably  because  the  water-supply 
became  limited.  Movements  of  the  same  sort  are  to-day  taking  place  on 
a  small  scale  all  over  the  arid  parts  of  Asia ;  as,  for  example,  in  the 
cases  already  cited  of  the  inhabitants  of  Dumuka  and  other  villages  who 
moved  in  a  body  to  a  new  location,  or  of  the  Dungans  and  people  from 
Turfan,  who  wandered  here  and  there  along  the  lower  Tarim.  In  1904, 
500  Eossack  nomads,  with  their  flocks  and  herds,  came  to  Lob  Nor,  and 
would  have  settled  among  the  reeds  of  the  lower  Cherchen  river  if 
Chinese  soldiers  had  not  driven  them  out  with  bloodshed.  The  nomads 
bad  come  from  the  Altai  mountains,  where  pasture  had  become  too 
scanty  either  because  of  increasing  drought  or  increasing  population, 
or  more  probably  both.  Such  movements  only  need  to  be  magnified  to 
cause  invasions  like  those  of  the  Dark  Ages.  That  they  were  magnified 
in  Turkestan  when  the  Buddhist  towns  were  abandoned  appears  highly 
probable.  The  abandonment  took  place  in  the  early  centuries  of  the 
Christian  era,  and  for  most  of  the  time  from  that  day  to  this  the 
whole  country  from  Keriya  eastward  for  600  miles,  almost  to  China 
Proper,  remained  practically  uninhabited,  even  more  so  than  to-day. 
Not  only  the  inhabitants  of  the  towns  disappeared,  but  also  the  shep- 
herd tribes  among  the  mountains,  who,  judging  from  names,  traditions, 
and  ancient  roads  and  dwellings,  were  formerly  numerous,  and  who 
would  feel  the  pinch  of  aridity  more  quickly  and  keenly  than  the  towns- 
people. Part  of  the  population  may  have  been  killed  in  war,  or  have 
died  in  the  epidemics  which  rage  when  a  country  is  over-populated,  but 
the  rest  must  have  migrated.  If,  though  only  in  bands  of  a  few 
thousands,  they  invaded  regions  already  well  populated,  where  the  means 
of  livelihood  were  growing  less  because  of  desiccation,  distress  and  wars 
wonld  ensue,  and  the  only  relief  would  lie  in  further  and  greater  migra- 
tions. And  thus,  all  Central  Asia  being  under  the  same  ever-increasing 
■tress,  a  succession  of  dry  years,  or  a  change  such  as  has  taken  place  in 
Chinese  Turkestan  since  1900  from  an  increasing  to  a  decreasing 
quantity  of  water  in  the  rivers,  might  caupe  migrations  equal  to  the 
greatest  recorded  in  history. 
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For  a  very  long  time  the  Niger  and  its  tributaries  snccessfolly  with- 
stood all  attempts  at  discovery  at  the  hands  of  European  geographers ; 
individuals  and  whole  expeditions  alike  were  killed  or  turned  back  time 
after  time  by  the  climate  or  hostile  native  tribes,  and  many  lives  w^re 
paid  for  the  ultimate  discovery  of  that  river  system.  The  student  of 
geography  who  travels  along  the  Niger  or  the  Benue,  marking  hisday'd 
journey  on  a  fairly  accurate  map,  cannot  but  feel  that  he  is  treading  on 
sacred  ground.  The  great  struggle  for  the  clearing  up  of  the  river- 
system,  and  the  subsequent  contest  for  possession  of  the  country  which  - 
led  to  the  division  on  the  map  as  we  now  know  it,  form  an  interesting 
chapter  in  the  history  of  European  enterprise  in  Africa. 

The  traveller  in  the  Benue  valley  is  struck  with  the  enormous  variety 
of  the  apparently  wholly  different  tribes  that  he  finds  settled  on  both  sides 
of  the  river.  Fulanis,  Beriberis,  Hausas,  Jikums,  and  endless  pagan  tribes, 
all  are  crowded  together  along  the  river  valley.  The  great  river,  with 
the  hill  ranges  running  parallel  on  both  sides,  formed  a  natural  barrier 
to  the  movement  of  nations,  thrown  from  their  original  abode  in  the 
central  Sudan  by  the  incoming  hosts  from  the  north-east,  or  the  tribes 
fleeing  from  some  mighty  neighbour  or  a  raiding  chief.  Thus  it  is  that 
we  cannot  trace  local  history  of  the  tribes  connected  in  the  Benue 
valley  to  any  extent.  We  know,  however,  that  the  mild-looking  Jikums 
once  warred  successfully  with  Eano  and  Bomu,  and  received  tribute 
from  all  the  countries  around  in  the  old  capital  Kororofa,  a  little  south 
of  the  river,  and  that  the  empires  of  Bomu  and  Sokoto  in  turn  largely 
influenced  the  composition  of  tribes  along  the  Benue.  The  sultans  of 
Bomu  periodically  raided  the  countries  to  the  west  of  Chad,  driving 
down  the  tribes  living  along  the  borders  of  their  empire.  These  would 
move  down  to  the  hills,  driving  ofl*  in  their  turn  the  people  already  there. 
So  we  have  along  the  river  nearly  every  tribe  claiming  to  have  oome 
down  from  the  north—  such  as  the  Ankwes,  the  Montoils,  the  Yergums, 
the  Burmawas,  the  Jemuris,  and  the  Bstshamas.  Besides  these,  the 
word  Beriberi,  joined  on  to  a  local  name,  denotes  a  settlement  of  Beri- 
beris, or  Eanuris,  who  have  come  down  quite  lately  from  Bomu,  and 
whose  fathers  or  grandfathers  vStill  spoke  the  Kanuri  language. 

Of  the  Fulanis  on  the  river,  we  know  that  in  the  time  of  Bello  Emir 
of  Sokoto  Modi  Mohammad,  a  Fulani  of  the  Kiri  tribe  came  down  into 
the  valley  with  his  fanatic  horsemen  to  wage  the  Jehad  against  the 
pagans.  He  had  a  banner  from  the  great  Bello,  the  son  of  Othman  dan 
Fodio,  and  wa«  the  brother  of  Bubaero,  the  chief  of  Gombe.  He  defeated 
the  heathen  Jemuri,  and  on  the  site  of  their  ancient  settlement  built 
his  own  town,  which  he  called  Mnri.     Hammarua,  who  received  the 
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Pleyad  party  in  1854,  and  Nya,  the  friend  of  Mizon,  were  both  successors 
of  thid  Modi  Mohammad.  After  the  conquest  of  Eona  these  Fulanis 
crossed  the  river  and  settled  at  Jalingo,  where  the  present  Emir  Haman 
Mafendi  now  lives.  Before  this  some  of  them  had  settled  along  the 
Tarabba  river ;  but,  broadly  speaking,  the  Benue  forms  the  southern 
limit  of  Mohammedan  influence.  These  Fulanis  had  for  a  long  time 
worried  the  Jikums,  and  at  last,  compelling  them  to  abandon  their 
capital  Kororofa,  had  broken  their  power. 

Quite  different  from  these  Fulanis  are  those  cattle-breeding  nomads, 
who  are  frequently  met  with  along  the  Benue.  They  have  never 
appeared  as  warriors,  but  as  peaceful  cowherds ;  coming  from  no  one 
knows  where,  they  passed  in  and  out  amongst  the  native  tribes,  going 
where  they  thought  they  would  find  good  pasture  for  their  cattle,  in- 
offensive and  unmolested.  They  did  not  mix  with  the  people  of  the 
land  as  did  their  Mohammedan  cousins,  and  thus  they  preserved  their 
light  skin  and  their  Asiatic  features.  Tbey  never  became  Mohammedans. 
Since  Andree  Brue,  in  1697,  encountered  his  Fulanis  100  miles  from 
Timbuktu,  the  origin  of  this  strange  tribe  has  ever  puzzled  the  European. 
Successively  they  were  connected  with  Egypt,  Carthage,  Morocco,  the 
Caucasus,  and  Persia. 

There  are  several  routes  from  the  Benue  to  the  northern  territory. 

The  more  important  of  these  are :  the  one  leaving  at  Loko,  and  passing 

through  Keffi  to  Zaria  and  Kano ;  another  from  Ibi  to  Banchi ;  and  a 

third  from  Yola  to  Bomu.     It  was  by  this  middle  one  that  I  left  the 

Benue  valley  for  the  north.    The  first  important  place  that  I  arrived  at 

in  1904  was  Wase.     This  pretty  walled  town  is  situated  on  a  ridge,  and 

close  behind  it  stands  an  enormous  basalt  rock,  evidently  the  denuded 

stump  of  an  ancient  volcano.     In  shape  and  aspect  that  mighty  block 

resembles  the  famous  Bear  Lodge  in  tho  Black  Hills  of  Dakota.     On  its 

top  thousands  of  birds  find  a  resting-place,  and  their  deposits  in  the  dry 

season  give  it  a  look  of  a  snow-covered  mountain  summit.   Being  almost 

inaccessible,  it  has  given  rise  to  many  weird  legends,  which  the  Wase 

host  retails  with  much  relish  to  the  new-comer.      The  natives  call  the 

rock  Goran  Dusan,  i.e.  the  Kolanut-stone,  measuring  over  1000  feet  ftom 

the  base;  it  is  visible  for  miles,  and  known  to  every  traveller  in  the 

country,  and  from  it  the  local  chief  takes  its  name  of  Sarlkin-dutsi,  the 

Rock  King.     To  the  westward,  at  a  distance  of  a  little  over  10  miles, 

the  ragged  hills  of  the  Murchison  range  present  a  beautiful  sight.    The 

Wase   river   flows   through   tho   intervening  plain;    along  its  banks 

stretches  of  green  pasture  vary  with  cultivated  fields,  and  great  herds  of 

cattle  grazing  everywhere  give  the  whole  an  extremely  pleasing  aspeot 

The  town,  with  its  well-built  houses  now  in  ruins,  its  date  palms  and 

crenelated  wall,  has  seen  better  days,  and  the  local  history  is  typical  of 

the   fitful    political   changes   that   kept   the   country  in   a   perpetoil 

state  of  unrest,  making  it  a  difficult  field  for  peaceful  administratioii. 
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With  the  advent  of  a  Western  goyernment,  a  stop  was  put  to  all  these 
local  enterprises,  but  no  power  on  earth  could  freeze  this  seething 
mass  into  even  shape  in  a  moment.  The  pagan  for  some  time  to  come 
would  look  with  hatred  and  suspicion  at  the  Fulani  chief,  and  the 
latter  would  find  it  difficult  to  see  the  native  EafQr  anything  else 
bnt  his  rightful  prize.  It  cannot  surprise  any  one  when  the  savage 
amongst  the  hills,  forgetting  that  all  things  have  changed,  lets  fly  an 
arrow  at  the  passing  caravan  from  sheer  force  of  habit.  The  man  who 
got  the  last  knock  not  unnaturally  longs  to  be  able  to  hit  back. 

Originally  there  was  a  fairly  large  settlement  of  Jiknms  at  the  foot 
of  Wase  rock.  Then  when  Yakoba  had  built  Bauchi  town  to  the  north 
and  had  become  powerful,  his  followers  came  south  and  conquered  the 
country  towards  Muri  and  to  the  Benue,  driving  away  the  Jikums,  and 
causing  the  native  pagan  tribes  to  take  refuge  in  the  hills.  After  the 
fashion  of  the  Fulanis,  Yakoba  gave  Wase  to  one  of  his  chief  slaves. 
This  giving  away  of  large  newly  conquered  districts  had  its  obvious 
advantages,  for  the  province  was  ensured  against  falling  back;  the 
possession  of  large  lands  stimulated  the  servants  of  the  chief,  while  it 
provided  the  necessary  food  and  material  for  the  upkeep  of  the  army  ; 
moreover,  the  slave  leaders  were  kept  away  at  a  safe  distance  from  the 
court.  Similar  to  our  old  feudal  barons,  they  held  the  land  from  the 
king,  to  whom  they  paid  an  annual  tribute,  and  had  to  keep  up  an 
army  always  ready  to  start  at  the  command  of  the  king. 

In  connection  with  the  present  dilapidated  state  of  the  town  and 
the  proverbially  bad  character  of  the  Wase  people,  an  old  slave  of  the 
late  Emir  of  Sokoto  told  me  the  following  tale  :  *'  When  the  Emin-el- 
Musselmi  sent  his  messengers  round  to  all  the  various  towns  of  the 
provinces,  one  of  them  arrived  one  evening  at  the  town  gate  of  Wase 
just  as  the  sun  went  down  beyond  the  blue  hills  of  the  west,  and  Salla 
was  called  from  the  mosques.  In  those  days  the  town  was  crowded 
with  people.  The  women  wore  beautiful  silver  bracelets  and  rich 
clothes,  even  the  poorest  of  tho  men  had  his  horse,  and  as  to  the  horses 
and  cattle  of  the  chief  and  his  slaves  they  could  not  be  counted.  There 
was  no  lack  of  grain  and  fruit  of  every  kind.  All  was  abundance  and 
happiness.  The  drums  and  dances  were  kept  going  until  the  town 
woke  up  in  the  morning.  Then  tho  king  and  the  chief  men  sent  for 
the  Sokoto  messenger,  and  gave  him  one  bowl  full  of  corn ;  that  was 
their  contribution  to  the  mosque  at  Sokoto.  There  on  that  small  hill 
north  of  the  town  the  man  from  Sokoto  stood.  He  was  a  holy  man, 
and  he  cursed  the  town,  and  he  cursed  the  men  in  it.  From  that  day 
the  Wase  men  eat  without  ever  stilling  their  hunger,  the  sun  dries 
up  their  seed,  and  the  rain  beats  down  their  houses,  and  where  will 
you  ever  see  a  well-fed  horse  or  a  beautiful  woman  in  Wase  town 
to-day?" 

When  the  horsemen  from  Bauchi  originally  came  down,  they  found 
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Hying  alongside  of  the  Jikums  the  pagan  tribe  of  the  Yergums.     These 
people  now  live  in  the  mountains  of  the  Mnrchison  range  jnst  opposite 
Wase,  and  in  the  plain  between  the  Wase  river  and  the  hiUs.     The 
Yergums  say  that  they  did  not  take  to  the  mountains  till  they  were 
driven  there,  and  that  originally  they  also  had  oome  down  from  the 
north.     As  far  as  I  can  judge,  after  a  stay  with  them  of  only  a  few 
months,  I  believe,  from  their  features  and  their  language,  that  they 
belong  to  the  same  stock  as  their  neighbours  the  Montoil,  the  Ankwes, 
the  Angoss,  the  Burmawa,  and  the  Gatali,  all  found  along  the  hills 
running  parallel  to  the  river.     Most  of  these  tribes  are  still  oannibals, 
but  nowhere  did  I  find  that  this  was  connected  with  any  religiofos 
ceremony.     As  an  old  Montoil  chief  informed  me,  man's  flesh  is  eaten 
because  "  it  is  extremely  tasty,  far  sweeter  than  goat  or  sheep.'*    Fear 
of  the  various  spirits  and  their  propitiation  seem  to  constitute  their 
religion.    Under  "  Nan,"  the  Yergums  understand  what  the  Red  Indians 
call  the  great  spirit.     The  blazing  of  the  sun,  the  downponring  of  rain, 
are  his  manifestations ;  he  speaks  in  the  thunder  and  in  the  howling  of 
the  wind.     The  idea  of  transmigration  of  the  soul  is  not  unknown  to 
them.     Accidentally  one  day  I  overheard  a  Yergum  boy  who  had  joined 
my  boys  as  a  donkey  driver,  saying,  while  looking  at  his  tired  ass, 
"  May  Nan  never  turn  me  into  a  donkey.     I  would  rather  become  a 
dog  than  a  jackass."     Any  one  who  deals  with  these  pagans,  and  sees 
them  in  a  natural  state  and  not  frightened,  will  notice  that  as  a  role 
they  strictly  adhere  to  the  truth.     This  being  very  unusnal  amongst 
the  natives  which  I  had  seen  before,  I  asked  a  young  Yergnm,  who 
told  me  that  no  men  with  any  sense  ever  willingly  told  an  nntruth. 
Though  this  characteristic  is  not  uncommon  amongst  primitive  races, 
it  shows  how  much  these  pagan  tribes  have  kept  to  themselves,  for  no 
one  who  has  visited  the  Benue  will  assert  that  the  native  there  would 
easily  forget  himself  so  far  as  to  give  a  straight  answer  to  a  straight 
question.     As  regards  the  dress,  the  Yergums  have  simple  tastes.    The 
men  wear  a  skin  round  the  loins ;  the  women  a  few  bunches  of  fresh 
leaves  stuck  into  a  narrow  belt,  carried  in  front  by  the  married  women, 
and  behind  by  the  girls. 

Around  and  behind  the  Yergums  on  the  various  hilltops  are  scattered 
other  tribes,  such  as  the  Talus,  the  Pes,  and  the  Gazums.  While  visit- 
ing the  latter,  I  found  right  up  to  the  mountain  crest  regular  terraoes, 
skilfully  built  of  large  granite  boulders,  and  in  several  places  where 
the  path  led  over  the  steep  rocks,  regular  steps  had  been  cnt,  similar 
to  those  an  Alpine  guide  carves  in  the  ice.  It  will  require  a  good  deal 
of  careful  study  to  find  out  who  were  the  original  inhabitants.  There 
are  a  number  of  natural  caves,  but  in  none  of  these  could  I  find  any 
signs  of  previous  occupation. 

Leaving  Wase  I  followed  the  route  through  Bashar,  a  prettily 
situated  and  well-kept  place.     The  natives  are  good  farmers,  and  ibmi 
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a  close  oommanity,  allowing  no  strangers  to  settle  in  the  town.     Thej 
claim  to  have  come  from  Bomu. 

The  road  then  leads  on  to  the  north  over  the  hill  range  to  the  high 
plateaus  of  Banchi.  The  country  is  more  wild  and  rugged,  showing 
volcanic  action ;  the  plateaus  of  iron  sandstone  are  intersected  by  deep 
canons.  The  road  leads  through  several  of  these,  first  at  Duguri,  where 
we  have  a  regular  valley  with  a  little  river  and  fertile  fields  on  both 
sides. 

Further  on  the  road  at  Tongolong,  the  village  lies  in  a  regular 
chasm.  The  sheer  precipices  of  rock  which  enclose  the  little  settle- 
ment have  formed  a  natural  and  effective  defence  against  all  intruders. 
The  natives  like  informing  one  that  they  were  never  worried  by  the 
all-feared  Fulanis,  who,  indeed,  must  have  turned  back  for  their  horses' 
sake  at  the  sight  of  these  rocks.  It  was  also  the  natural  and  safe 
position  of  their  settlement  which  made  them  independent  from  their 
chief  at  Fali.  They  say  that  originally  they  had  come  down  with  the 
Fall  people  from  Bomu,  and  their  features,  as  well  as  their  tribal 
marks,  certainly  seem  to  bear  that  out.  I  willingly  consented  to  the 
wish  of  the  venerable  old  headman,  who  asked  me  if  his  people  could 
have  their  dance  in  the  evening. 

The  high  cliffs  of  the  valley  showed  clearly  in  the  bright  moonlight, 
when  the  strains  of  a  native  band  were  heard  coming  from  an  adjacent 
Village.  Through  the  long  guinea-corn  stalks  men  and  women  came 
out  like  so  many  shadows  from  the  various  clusters  of  huts.  The  sound 
of  the  fiddles  and  the  rattling  of  a  calabash  filled  with  pebbles  came 
ever  nearer,  till  the  band  with  many  followers  emerged  from  the  dark 
fields  to  the  open  space,  where  a  broad  sandy  river-bed  formed  a  natural 
playground.  A  merry  crowd  had  now  gathered,  chattering  and  laugh- 
ing and  thoroughly  enjoying  itself  after  the  way  of  the  African.  The 
musicians,  three  stout  men  and  a  woman,  played  in  that  typical  way 
common  to  all  primitive  people,  one  fiddle  leading  with  a  slightly  vary- 
ing wailing  tune,  when  the  second  fiddle  took  up  the  air,  repeating  it 
in  lower  notes,  and  the  woman  accompanied  with  a  rhythmic  swinging 
of  her  calabash.  It  is  a  weird,  melancholy  noise,  naturally  in  a  minor 
key,  but  full  of  ever-growing  excitement.  All  the  young  people  had 
now  formed  into  two  rings,  the  men  inside,  and  round  them  an  equal 
number  of  girls.  They  started  walking  round  slowly  in  opposite  direc- 
tions. Then,  as  the  music  became  faster,  they  quickened  into  a  kind 
of  two-step,  the  men  dancing  in  and  out  around  the  girls,  who  kept 
moving  the  other  way.  Each  time  the  boy  faced  the  girl,  he  turned 
xound,  gave  a  little  jump,  and,  smacking  her  outstretched  hand,  moved 
off  to  the  next  beauty,  where  the  performance  began  again.  All  was 
done  in  time  to  the  music,  and  the  movements  of  the  laughing  youngsters 
could  not  have  been  better  measured.  Without  reserve  all  abandoned 
themselves  to  the  most  thorough  enjoyment,  dancing  and  jelling  as  if 
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west,  and  Turfan  on  the  north,  and  stretches  eastward  400  or  500 
miles  toward  the  desert  of  Gobi.  It  is  a  desolate  region  of  naked 
mountains  half  buried  in  plains  of  gravel,  and  is  well  named  the 
"Dry  mountains"  ("Kuruk  Tagh")  on  the  south,  and  the  "Desert 
mountains "  ("  Choi  Tagh  *')  on  the  north.  It  is  so  little  known  that 
the  best  I  can  do  is  to  quote  what  was  said  by  my  guide,  a  remark- 
ably intelligent  camel-hunter  of  Kuzzil  Singer,  the  only  inhabited 
place,  who  knows  every  spring  and  mountain  for  1 00  miles  in  every 
direction.  I  asked  him  whether  there  was  more  or  less  water  now 
than  in  the  past,  or  just  the  same.  In  reply  he  told  of  the  drought 
during  the  last  four  or  five  years  which  every  one  speaks  of,  and  then 
went  on,  "And  long,  long  ago,  in  the  days  of  which  neither  my 
grandfathers  nor  their  grandfathers  ever  heard,  there  must  have  been 
much  more  water.  In  the  high  mountains  there  are  many  places 
where  little  stone  shepherd's  houses,  with  the  roofs  all  fallen  in,  stand 
in  valleys  where  nobody  has  ever  known  of  there  being  any  water. 
The  nearest  water  is  sometimes  5  or  10  miles  away.  Surely  no  one 
would  have  built  houses  and  kept  flocks  and  herds  in  those  places 
unless  there  had  been  water.  How  many  such  houses  have  I  seen? 
Oh,  many ;  I  never  counted,  but  the  mountains  are  full  of  them.  In 
other  places,  away  from  the  higher  mountains,  one  often  finds  salty 
deposits  and  a  few  reeds  where  once  there  must  have  been  springs,  and 
on  every  side  there  are  old  paths  coming  in  where  once  the  wild  camelB 
and  antelopes  used  to  come  regularly  to  drink.  Now,  as  there  is  no 
water  and  only  a  very  few  reeds,  scarcely  two  or  three  animals  come  in 
a  year.  There  were  men  here  then,  for  near  almost  all  of  the  dry 
springs  there  are  old  shelters  of  rocks  and  pieces  of  tamarisk,  just  such 
as  we  make  now  when  we  lie  in  wait  for  game.  I  never  talked  to  any 
one  about  this  before,  and  I  do  not  know  whether  I  am  right,  but  I 
have  seen  these  things  when  I  have  been  hunting,  and,"  as  the  Turki 
idiom  puts  it,  "  that  is  what  I  know  in  my  stomach."  My  own  limited 
observation  agrees  with  that  of  the  camel-hunter.  Moreover,  I  found 
traces  of  ancient  roads  and  of  villages  where  there  is  now  no  water,  and 
the  basin  of  the  Turfan,  near  by  to  the  north,  is  full  of  evidences  of  an 
historic  decrease  in  the  water-supply. 

The  phenomena  of  rivers,  large  and  small,  of  springs,  lakes,  ruins, 
and  vegetation,  all  seem  to  point  to  a  gradual  desiccation  of  Chinese 
Turkestan  for  nearly  1500  miles  east  and  west,  and  500  north  and 
south.  The  records  of  antiquity  indicate  that  the  Caspian  and  Aral 
seas  were  once  more  extensive  than  now,  and  presumably  that  the 
tributary  rivers  were  much  larger.  Transcaspia,  Eastern  Persia,  and 
the  neighbouring  regions  appear  to  have  been  subject  to  a  desiccation 
similar  to  that  of  Turkestan,  and  indicated  by  similar  phenomena. 
Thus  all  the  more  arid  part  of  Asia,  from  the  Caspian  sea  eastward 
for   over   2500   miles,   appears   to    have  been   subject   to  a  climatio 
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change  whereby  it  has  been  growing  less  and  less  habitable  for  the 
last  two  or  three  thonsand  years.  Such  a  change,  embracing  Persia, 
Balnohistan,  Afghanistan,  Bnssian  Turkestan,  and  Chinese  Turkestan, 
and  probably  an  even  larger  area,  and  converting  thousands  of 
square  miles  of  habitable  country  into  desert,  can  hardly  fail  to  have 
bad  some  effect  upon  human  distribution  and  history.  In  Chinese 
Turkestan  part,  at  least,  of  the  ancient  towns  described  above  appear  to 
have  been  abandoned  deliberately,  presumably  because  the  water-supply 
became  limited.  Movements  of  the  same  sort  are  to-day  taking  place  on 
a  small  scale  all  over  the  arid  parts  of  Asia ;  as,  for  example,  in  the 
cases  already  cited  of  the  inhabitants  of  Dumuka  and  other  villages  who 
moved  in  a  body  to  a  new  location,  or  of  the  Dungans  and  people  from 
Turfan,  who  wandered  here  and  there  along  the  lower  Tarim.  In  1904, 
500  Eossack  nomads,  with  their  flocks  and  herds,  came  to  Lob  Nor,  and 
would  have  settled  among  the  reeds  of  the  lower  Cherchen  river  if 
Chinese  soldiers  had  not  driven  them  out  with  bloodshed.  The  nomads 
bad  come  from  the  Altai  mountains,  where  pasture  had  become  too 
scanty  either  because  of  increasing  drought  or  increasing  population, 
or  more  probably  both.  Such  movements  only  need  to  be  magnified  to 
cause  invasions  like  those  of  the  Dark  Ages.  That  they  were  magnified 
in  Turkestan  when  the  Buddhist  towns  were  abandoned  appears  highly 
probable.  The  abandonment  took  place  in  the  early  centuries  of  the 
Christian  era,  and  for  most  of  the  time  from  that  day  to  this  the 
whole  country  from  Keriya  eastward  for  600  miles,  almost  to  China 
Proper,  remained  practically  uninhabited,  even  more  so  than  to-day. 
Not  only  the  inhabitants  of  the  towns  disappeared,  but  also  the  shep- 
herd tribes  among  the  mountains,  who,  judging  from  names,  traditions, 
and  ancient  roads  and  dwellings,  were  formerly  numerous,  and  who 
would  feel  the  pinch  of  aridity  more  quickly  and  keenly  than  the  towns- 
people. Part  of  the  population  may  have  been  killed  in  war,  or  have 
died  in  the  epidemics  which  rage  when  a  country  is  over-populated,  but 
the  rest  must  have  migrated.  If,  though  only  in  bands  of  a  few 
thousands,  they  invaded  regions  already  well  populated,  where  the  means 
of  livelihood  were  growing  less  because  of  desiccation,  distress  and  wars 
would  ensue,  and  the  only  relief  would  lie  in  further  and  greater  migra- 
tions. And  thus,  all  Central  Asia  being  under  the  same  ever-increasing 
•trees,  a  succession  of  dry  years,  or  a  change  such  as  has  taken  place  in 
Chinese  Turkestan  since  1900  from  an  increasing  to  a  decreasing 
quantity  of  water  in  the  rivers,  might  caupe  migrations  equal  to  the 
greatest  recorded  in  history. 
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Finally  he  was  esoorted  home  by  all  the  elder  men  present.     The  great 
mass  of  viilagers  solemnly  watohed  this  performance. 

To  the  west  of  this  liigh  plateau  there  are  several  small  ranges  of 
hills,  which  separate  it  from  the  Grongola  valley.     On  entering  these 
hills,  I  oame  to  the  picturesque  heathen  village  of  Doho.     With  its 
well-kept  high  walls,  intersected  by  a  number  of  tower-like  struotures, 
over  which  one  catches  a  glimpse  of  the  huts  on  the  other  side,  the  place 
looks  like  some  medisBval  town  with  wall  and  battlement.     All  is  built 
of  a  light  yellow  clay,  showing  oflf  prettily  against  the  dark  background 
of  the  wooded  hills  and  the  light  blue  contours  of  the  mountain  range 
to  the  south.     The  compounds  inside  the  walls,  remarkably  clean  and 
well  kept,   consist  of   a  number    of   huts  and  high  conioal-ahaped 
granaries,  all  connected  by  a  wall  enclosing  a  courtyard,  in  which  the 
women  of  the  house  grind  the  corn.     One  of  these  granaries  I  measured 
20  feet  high.     When  the  owner  wants  some  of  his  grain,  he  sends  up 
a  boy,  who  climbs  to  the  top  with  a  wooden  ladder,  and,  having  re- 
moved the  little  grass   cap  from  the  aperture,  lets  himself  down  by 
a  rope,  and  so  brings  out  the  required  bundle  of  guinea-oom.     A  great 
deal  of  iron  is  found  near  Doho,  and  smelted  by  the  natives  in  the  plaoe. 
I  saw  here,  for  the  first  time,  some  Tangali  pagans,  who,  owing  to  a 
bad  harvest,  had  been  driven  down  from  their  mountains,  which  were 
showing  in  a   faint  outline   on   the   southern   horizon.     What   Yogel 
(ZeiUchri/t  fiir  Erdkunde^  vol.  6,  Heft  5)  wrote  from  Bauohi  is  the  most 
authentic  information  we  possess  of  this  wild  tribe  :  "  While  at  Bauchi 
I  made  the  acquaintance  of  cannibals,  with  whom  even  the  Moham- 
medan natives  had  scarcely  any  intercourse.     They  are  all  called  by 
the  country  people  Nyamnyams,  a  collective  name,  similar  to  our  term 
of  man-eater,  as  Nyam  means  in  their  language  'man.'     The  wisest 
and  most  important  tribe  amongst  them  are  the  Tangali,  who  inhabit  the 
mountain  range  to  the  south,  known  by  the  wonderful  peak  towering 
high  over  the  plsdn.     These  people  have  up  to  now  kept  themselves 
independent,  and  are  only  frightened  from  time  to  time  by  raids  of  the 
Gombe  chief,  who  lives  five   days  away   from  them.     They  rarely 
descend  to  the  plain  to  buy  iron  implements  for  their  farms,  and  it 
gave  me  some  trouble  to  enter  into  communications  with  them,  for  at 
first  they  ran  away  at  the  sight  of  me,  like  the  heathen  on  the  Mandara 
hills.     Some  beads  and  other  small  presents  at  last  quieted  them,  and  I 
found  the  people  good-natured,  tsdkative,  a^d  extremely  grateful  for  my 
presents.     It  is  untrue  that  they  eat  their  sick.     By  chance  I  saw  two 
people  sick  in  their  village,  and  found  that  they  were  being  nursed 
tenderly.     When  they   died,  their  relations   broke  out  in  the  usual 
wailing,  which  lasted  all  night.     But  they  eat  all  their  enemies  fallen 
in  fight.     The  breast  was  given  to  the  chief,  and  the  head,  as  the  worst 
part,  to  the  women,  while  the  soft  parts  were  dried  in  the  sun  and 
ground  into  powder,  to  be  mixed  with  the  oooked  food.''    So  £ar  YogeL 
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Hiohard  Lander  was  informed  that  the  mountains  south  of  Kano, 
towards  the  sea,  were  all  inhabited  by  the  wild  Nyamnyams,  and 
again  we  meet  that  name  in  the  desoriptions  of  Sohweinfurth's  travels 
through  the  heart  of  Africa.  The  ooourrenoe  of  this  name  of  a  like 
meaning  in  the  different  parts  of  Africa  points  to  a  language  common  to 
some  primitive  race,  which  must  have  been  that  of  the  original  inhabi- 
tants of  the  country,  or  that  in  these  hill  pagans  we  have  fairly  sure 
descendants  of  the  old  Africans.  The  Tangalis  that  I  saw  were  very 
black  and  ungainly  built,  with  coarse  negro  features.  They  had  no 
tribal  marks,  and  wore  absolutely  no  clothes. 

Doho  was  the  last  heathen  village  that  I  saw  before  crossing  the 
Gtongola  into  Bomu.  To  the  north  of  Doho  the  country  is  inhabited 
by  the  Gombe  Folanis.  Passing  through  Dukul,  Tongo,  and  over  the 
mins  of  Bur  mi,  I  came  to  Ashaka,  and,  bidding  farewell  to  that 
country  where  such  an  interesting  chapter  of  African  history  has  been 
written,  crossed  over  the  Gongala  river  into  the  land  of  the  merry 
Kanuri.  ' 

TWENTT-FIVE  TEARS'  GEOGRAPHICAL  PROGRESS* 

Bj  the  Right  Hon.   Sir  QEORQE    TAUBMAN    QOLDIE,  KG.M.a., 

President  R.Q.S. 

It  is  just  a  quarter  of  a  century  since  the  British  Association  held  its  last  meeting 
in  this  ancient  city  of  York,  and  celebrated  the  jubilee  of  its  foundation,  so  that 
from  the  moment  of  accepting  the  invitation  to  preside  over  this  Section  it  was 
clear  to  my  mind  that  the  most  appropriate  subject  for  my  address  would  be  the 
progress  of  geography  between  that  jubilee  and  what  I  believe  would  be  called  in 
other  spheres  our  Diamond  Jubilee.  For  although  the  immediate  concern  of 
geographers  is  with  the  Earth^s  surface,  yet  we  cannot  avoid  sharing  with  the  rest 
of  our  race  the  religious  observance  of  astroDomical  periods  and  the  tendency  to 
regard  certain  numbers  of  such  periods  as  having  a  peculiar  value.  Geographers, 
indeed,  might  be  excused  some  tendency  to  this  human  weakness,  as  they  are 
entirely  dependent  on  astronomical  methods  and  on  an  elaborate  use  of  numbers 
for  the  primary  necessity  of  ascertaining  where  they  are  on  that  surface  which  it  is 
their  business  to  examine  and  describe. 

I  do  not  propose  in  this  address  to^  deal  only,  or  even  chiefly,  with  the  progress 
of  exploration  since  our  jubilee  meeting  in  York,  for  although  that  progress  has 
been  remarkable,  its  effects  are  probably  less  far-reaching  than  the  growth  during  the 
same  period  of  the  scientific  treatment  of  geography  ;  while  both  of  these  advances, 
taken  together,  are,  to  my  mind,  of  less  importance  to  our  country — and  we  are,  after 
all,  a  "British"  Association — than  the  spread  of  the  geographical  spirit  amongst  our 
people,  on  the  main  cause  of  which  I  shall  say  a  few  words.  Let  me  deal,  then,  with 
these  matters  in  turn,  bearing  in  mind,  however,  that  the  two  latter  subjects — the 
growth  of  scientific  method  and  what  I  may  term  the  democratization  of  geography 
80  interwoven  as  to  make  it  impossible  to  separate  them  altogether. 

First,  then,  as  to  the  advance  of  exploration  since  1881.    In  that  section  of  the 
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Arctic  Regions  in  which  the  Nares  and  the  Greely  expeditions  had  done  their  work 
conBiderable  progress  has  been  made,  mainly  by  Lieut.  Peary,  who  carried  the 
investigation  of  the  coast  of  Greenland  further  north  and  east  than  had  been  the 
case  before,  while  his  contributions  to  our  knowledge  of  the  inland  ice  are  of  much 
value.  The  explorations  of  Captain  Sverdrup  among  the  lands  lying  north  of 
America,  and  the  not  less  important  expeditions  of  Nordenskjold  and  Nansen  across 
the  centre  of  Greenland,  have  added  much  to  our  knowledge,  not  only  of  the 
physical  geography,  but  also  of  the  geology,  biology,  and  ice  conditions  of  a  land 
which,  though  lying  to  a  large  extent  outside  the  Arctic  circle,  is  essentially  Arctic 
in  character.  Another  expedition,  under  Captain  Amundsen,  is  now  completing  its 
work,  which  has  extended  over  about  three  years,  around  the  north  magnetic  pole. 
Both  English  and  Swedish  expeditions  have  greatly  improved  our  knowledge  of  the 
islands  of  Spitsbergen,  while  Jackson,  Nansen,  and  others  have  enabled  us  to  lay 
down  with  something  approaching  to  accuracy  the  archipelago  of  Franz  Josef  Land. 
But  perhaps  the  largest  addition  to  our  information  about  the  north  polar  region 
during  these  twenty-five  years  has  been  through  the  ever-memorable  expedition  of 
Dr.  Nansen,  during  which  he  reached  within  four  degrees  of  the  pole,  obtained 
soimdings  down  to  2000  fathoms,  and  collected  a  vast  amount  of  meteorological, 
physical,  and  biological  information,  which  has  enabled  him  to  work  out,  to  a  large 
extent,  the  probable  conditions  which  prevail  around  the  pole  itself. 

Let  us  pass  now  to  the  other  end  of  the  Earth — to  the  great  continent  which,  as 
now  appears  beyond  doubt,  surrounds  the  southern  pole.  Here  also  very  consider- 
able progress  has  been  made  during  the  last  twenty-five  years.  For  a  long  period 
after  the  time  of  Ross,  over  sixty  years  ago,  only  spasmodic  efforts  had  been  made 
to  continue  the  work  of  south  polar  exploration.  But  in  recent  years  numerous 
national  expeditions — ^Belgian,  German,  Swedish,  and  British — have  pursued  this 
work,  producing  a  mass  of  data  in  geology,  physics,  meteorology,  and  biology  which 
should  throw  a  flood  of  light  both  on  the  present  conditions  and  on  the  history  of 
this  dead  continent.  Perhaps,  as  the  successor  in  the  presidential  chair  of  the  Royal 
Geographical  Society  to  that  great  geographer.  Sir  Clements  Markham,  a  Yorkshire- 
man,  I  may  be  allowed  to  dwell  especially  on  the  splendid  and  varied  work  of  the 
National  Antarctic  Expedition  under  Captain  Scott,  which  not  only  carried  our  know- 
ledge of  the  Antarctic  continent  about  5°  further  south  than  the  limits  of  exploration 
previously  reached,  but  also  collected  a  vast  amount  of  scientific  information. 

And  now,  leaving  the  polar  regions,  let  me  try  to  recall  the  position  of  explora- 
tion of  the  African  continent  in  1881.  Stanley  had  only  recently  completed  that 
history-making  journey  across  Africa,  by  which  he  traced  on  the  map  the  last  great 
line  in  the  framework  of  the  continent,  the  river  Congo ;  and  so  accurate  were  his 
observations  that,  notwithstanding  the  vast  number  of  later  explorers,  the  course  of 
the  river  laid  down  by  him  has  practically  remained  unaltered.  But  a  glance  at  a 
map  of  Africa  of  1881  reminds  us  that  enormous  blanks  existed,  almost  from  the 
tropic  of  Capricorn  to  the  upi^er  bend  of  the  Niger,  in  the  centre  and  west  of  the 
continent ;  that  the  region  between  the  equator  and  the  Gulf  of  Aden  was  almost 
imknown ;  that  our  knowledge  of  the  great  lake  region  of  Central  Africa,  as  also  of 
the  eastern  and  western  tributaries  of  the  upper  Nile,  was  most  imperfect.  Little 
had  been  done  for  the  Central  Sudan  states  since  the  days  of  Barth,  and  only  veiy 
vague  notions  existed  as  to  the  real  character  of  the  Sahara.  Since  1881,  through 
the  efforts  of  Stanley  himself  and  of  a  host  of  Belgian,  French,  and  British  exploreiBi 
the  map  of  the  whole  Congo  basin  has  been  crowded  with  rivers,  defined  with  a  fair 
approach  to  accuracy,  while  the  hypothetical  lakes  of  the  past  have  evaporated.  In 
the  southern  quarter  of  the  continent,  all  the  region  from  the  northern  liniit  of  Gape 
Colony  up  to  the  Congo  watershed  and  Lake  Tanganyika  has  been  to  a  large  ezteot 
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mapped  in  a  provisional  way  and  all  the  main  features  laid  down.  The  work  of 
exploration  in  the  eastern  regions  of  Africa  has  been  no  less  complete.  Stanley,  on 
his  expedition  for  the  relief  of  Emin  Pasha,  discovered  the  important  range  of 
Buwenzori,  and  laid  down  with  some  precision  the  outlines  of  Lake  Albert  Edward ; 
while  British  and  German  explorers  have  made  very  fully  known  those  remote 
feeders  of  the  Nile  which  supply  the  Victoria  Nyanza,  and  have  contributed  largely 
to  our  knowledge  of  the  great  Rift  valleys  and  the  lakes  which  occupy  them. 
Joseph  Thomson,  the  original  pioneer  from  the  east  coast  through  l^lasailand  towards 
Uganda,  has  been  followed  by  many  others,  so  that  the  map  of  all  this  region 
is  thickly  studded  with  new  features ;  while  the  Anglo-German  Boundary  Surveys 
have  been  able  to  lay  down  a  trigonometrical  basis  for  a  complete  and  trustworthy 
map  of  the  whole  region.  Somaliland,  the  outlying  parts  of  Abyssinia,  Lake 
Rudolf,  the  rivers  that  run  into  it,  and  the  rivers  that  run  from  the  south-east  into 
the  Sobat  and  the  Nile — all  these  have  been  explored  and  laid  down  with  wonderful 
fulness  since  the  Association  last  met  in  York ;  while,  after  the  breaking  down  of 
the  barrier  of  Mahdism,  the  advance  in  our  knowledge  of  the  Egyptian  Sudan 
became  almost  too  rapid  to  record.  Nor  has  the  progress  of  exploration  in  Western 
Africa  been  less  remarkable.  Through  the  energy  of  the  ofiBcials  of  the  Chartered 
Boyal  Niger  Company,  of  Sir  Frederick  Lugard  and  his  staff,  of  Binger,  Moateil, 
and  a  host  of  other  French  as  well  as  German  explorers,  great  blanks  have  been 
filled  in,  and  mapping  of  the  most  detailed  character  in  many  districts  has  been 
rendered  ix>8sible.  Our  knowledge  of  Lake  Chad  and  of  its  present  and  its  probable 
past  has  been  greatly  extended,  and  many  problems  have  been  suggested  which  will 
provide  ample  work  for  the  geographer  and  the  geologist.  The  Sahara  has  been 
crossed  and  recrossed  in  many  directions  during  recent  years,  eflpecially  by  French 
explorers,  with  the  result  that  we  have  been  compelled  to  revise  the  prevailing 
impression  of  the  great  desert,  which  is  by  no  means  the  featureless  waste  which  it 
used  to  be  considered.  Taking  the  continent  of  Africa  as  a  whole,  its  map  has  been 
thickly  covered  with  a  network  of  features,  and,  so  far  as  cartography  is  concerned, 
all  that  remains  to  be  done  is  to  fill  in  the  meshes  of  that  network  with  local  details 
and  to  give  precision  to  our  maps  by  careful  triangulation. 

I  have  dealt  at  some  length  with  exploratory  work  in  Africa,  because  it  is  the 
continent  of  which  we  knew  least  in  1881,  and  our  knowledge  of  which  has  made 
the  greatest  strides  since  then ;  but  the  contemporaneous  advance  of  our  acquaint- 
ance with  the  topographical  and  physical  conditions  of  other  portions  of  the 
lithosphere  has  been  very  remarkable.  A  host  of  explorers,  of  whom  I  will  only 
mention  Younghusband,  Littledale,  Bower,  Sven  Hedin,  and  Huntington,  have 
crossed  the  centre  of  Asia  in  various  directions.  During  the  same  period  the 
topographical  survey  of  India  has  been  brought  to  completion,  while  Indian 
officers  and  others  have  earned  geographical  investigations  far  beyond  the  limits 
of  our  great  dependency,  and  have  made  much  progress  in  the  mapping  of 
Baluchistan  and  Persia.  The  recent  Tibet  expedition  practically  settled  the 
qaestion  of  the  sources  of  the  Brahmaputra,  and  laid  down  its  central  and  upper 
course.  I  do  not  know  whether  we  should  regret  that  they  were  not  able  to  fill  in 
the  long  gap  in  the  lower  course  of  that  river,  for  we  shall  still  enjoy  the  pleasures 
of  hope  of  solving  this  interesting  problem,  which,  with  some  equally  unsolved 
problems  in  other  parts  of  the  globe,  reminds  us  that  explorers  need  not  yet  sigh, 
like  Alexander,  for  other  worlds  to  conquer.  Numerous  travellers  have  crossed 
China  in  all  directions,  and  have  done  much  for  its  accurate  mapping,  as  have  also 
the  French  in  their  Indo-Chinese  possessions.  Even  in  Turkey  in  Asia,  where 
serious  difficulties  are  encountered  by  explorers,  such  men  as  Ramsay  and  Maunseii 
baTC  done  much  valuable  work. 

2  D  2 
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Turning  to  America,  the  surveys  of  Canada  and  of  the  United  States  have  made 
great  advance  in  the  accurate  mapping  of  their  respective  countries,  while  much 
has  also  been  done  in  Mexico  and  in  Central  America.  The  Argentine  Republic 
and  Chile  have  made  great  progress  in  the  exploration  and  mapping  of  their 
territories,  and  Peru  and  Bolivia  have  within  recent  years  shown  creditable  diligence 
in  this  respect ;  but  there  remain  in  the  southern  continent  areas  covering  from 
two  to  three  million  square  miles  still  practically  unexplored,  so  that  to-day,  as 
far  as  preliminary  exploration  is  concerned,  there  is  more  to  be  done  in  South 
America  than  in  Africa. 

I  have,  perhaps,  sufficiently  indicated  the  marvellous  progress  of  exploration  of 
the  lithosphere.  I  have  naturally  less  to  say  of  the  advance  of  oceanography,  for 
the  Challenger  expedition  had  completed  its  voyages  before  the  jubilee  meeting  of 
the  Association  in  1881,  although  the  results  were  not  theu  worked  out.  It  is, 
indeed,  only  within  the  last  few  years  that  Sir  John  Murray  has  been  able  to 
complete  this  immense  work,  which  occupies  no  less  than  fifty  volumes.  Sinoe 
the  voyages  of  the  Challenger  there  has  been  no  equally  extensive  expedition  for 
oceanographic  work,  but  the  study  of  the  oceans  has  been  carried  on  steadily,  if 
slowly.  The  Qerman  expedition  in  the  Valdivia  added  much  to  what  the 
Challenger  had  achieved,  especially  in  the  Indian  ocean ;  where  also,  only  within 
the  last  year,  Mr.  Stanley  Gardiner  has  carried  out  an  enterprise  which  promises  to 
yield  results  of  the  first  importance.  Further  east,  in  the  seas  around  the  Malay 
archipelago,  the  Dutch  Siboga  expedition  added  something  to  our  knowledge  of  the 
ocean  bed ;  and  not  less  important  than  any  of  these  later  expaditions  was  the  enter- 
prise carried  out  over  a  series  of  years  in  the  Pacific  and  in  the  Gulf  of  Mexico  by 
Mr.  Alexander  Agassiz,  entirely  at  his  own  expense.  The  cable-laying  companies 
have  also  done  a  good  deal  on  behalf  of  oceanography,  and  some  of  the  results  of 
their  investigations  have  been  published  by  the  Royal  Geographical  Society,  imder 
the  superintendence  of  Sir  John  Murray.  The  immensely  valuable  work  constantly 
carried  on  by  His  Majesty's  surveying  vessels,  under  the  direction  of  the  Hydro- 
graphic  department  of  the  Admiralty,  is  so  generally  known  as  to  make  it 
unnecessary  for  me  to  dwell  upon  it. 

Long  before  the  close  of  the  nineteenth  century,  however,  oceanic  navigation 
had  ceased  to  be  of  a  pioneer  or  exploratory  character,  except  in  the  polar  regions, 
and  had  devoted  itself  to  the  no  less  important  tasks  of  filling  in  details  imd  of 
undertaking  scientific  research,  while  the  comparatively  new  subject  of  linmology, 
which  deals  with  those  other  portions  of  the  hydrosphere  known  as  lakes  or  inland 
seas,  and  which  has  had  such  immense  and  valuable  labour  devoted  to  it  in  this 
country  by  Sir  John  Murray,  falls  strictly  within  the  limits  of  scientific  research. 
To  this  end  all  geographical  travel  and  all  geographical  study  must  come ;  and  I  am 
thus  led  to  the  second  branch  of  my  address,  dealing  with  the  growth  of  the  scientific 
side  of  our  subject  and  the  concurrent  spread  of  interest  in  its  study.  On  these 
points  I  propose  to  deal  mainly  with  our  own  country ;  but  I  shall  be  compelled  to 
iraw  certain  comparisons,  however  unwillingly,  with  the  more  advanced  conditions, 
in  this  respect,  of  other  countries,  and  notably  of  Germany.  No  one,  indeed,  oould 
assert  that  the  importance  of  problems  relating  to  the  geomorphology  of  the  litho- 
sphere, to  the  distribution  of  land  and  water,  and  to  the  influence  of  these  (combined 
with  climatic  conditions)  upon  the  distribution  of  life  and  on  human  interests  wen 
not  recognized  amongst  us  long  before  the  last  meeting  of  the  British  Associatio|i  at 
York.  The  underlying  principles  of  scientific  geography  have  been  perceived  m 
all  ages  and  in  all  countries  by  a  few  thinkers ;  but  so  late  as  twenty-five  years  ago 
a  true  conception  of  the  functions  and  8C0]>e  of  geogra2)hy  was  confined  to  a  veiy 
limited  circle  of  specialists.  In  confirmation  of  this,  I  may  remind  you  pf  an  ioquiiy 
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which  the  Royal  Geographical  Society  undertook  about  that  time  into  the  ix)8itioD 
of  geography  at  home  and  abroad. 

For  many  years  previously  the  Society  had  been  endeavouring  to  awaken  the 
public  mind  as  to  the  high  cai)abilities  of  geography  when  dealt  with  on  scientific 
lines,  and  to  encourage  the  teaching  of  the  subject  on  a  higher  plane  by  the  award 
of  medals  on  the  results  of  examinations.  The  failure  of  these  attempts  induced 
the  Society  to  make  the  investigation  to  which  I  refer,  and  its  rei)ort  (published  only 
a  few  years  after  the  York  meeting)  may  be  regarded  as  the  starting-point  of  the 
revolution  that  has  since  occurred.  It  was  found  that  Germany  even  then  had 
professors  of  geography  in  nearly  all  its  universities,  and  a  number  of  thoroughly 
trained  and  earnest  students  who  devoted  themselves  to  investigation  of  the  subject 
in  all  directions ;  and  that  in  Austria,  as  well  as  in  Germany,  geography  had  attained 
a  position,  both  in  universities  and  in  schools  of  all  grades,  practically  on  a  level  with 
other  subjects  of  education ;  while  in  this  country  it  was  generally  regarded  with 
apathy,  and  even  contempt.  It  had  no  place  in  our  universities ;  it  was  barely 
tolerated  in  our  secondary  and  higher  schools ;  while  in  the  simple  geography  of  our 
elementary  schools  there  was  great  room  for  improvement.  Practical  work  in 
geographical  research  scarcely  existed,  except  in  so  far  as  it  was  an  outcome  of 
geology.  There  was  no  encouragement  for  students,  there  was  no  high-class 
geographical  literature,  such  as  existed  in  Germany,  and  for  standard  works  we  had 
to  resort  either  to  that  country  or  France.  The  great  trea»ure-house  for  geographers 
was  Elis^  Reclus's  *  G^graphio  Universelle,'  which,  fortunately,  was  translated  into 
English.  There  existed,  indeed,  a  few  popular  works  in  this  country,  but  these 
were  more  or  less  of  a  purely  descriptive  and  unscientific  character,  excluding 
altogether  the  fundamental  data  of  the  subject.  In  the  Society's  report  to  which  I 
have  referred  were  also  given  very  interesting  quotations  from  the  opinions  of  head 
masters  of  English  public  schools  as  to  the  value  of  geography  and  the  educational 
position  which  it  ought  to  have.  It  was  melancholy  reading.  Only  a  few  of  them 
took  a  favourable  view  of  the  subject,  while  the  majority  treated  it  with  little  respect 
The  remarks  of  those  who  favoured  its  study  are  to-day  chiefiy  interesting  as  show- 
ing the  entire  inadequacy  of  the  methods  of  geographical  tuition  in  those  days,  and 
the  little  importance  attached  to  it  in  educational  circles.  I  must,  however,  quote 
with  approbation  the  words  of  one  master,  who  said,  "I  feel  strongly  the  great 
importance  of  the  subject,  not  only  as  a  mental  discipline,  an  essential  part  of  a 
liberal  education,  but  as  more  esj^ecially  necessary  for  Englishmen,  many  of  whom 
will  be  called  upon  in  after-life  to  turn  their  geographical  knowledge  to  practical 
and  serious  account ;  "  and  he  added,  "  One  of  the  difficulties  in  doing  justice  to  the 
claims  of  the  subject  is  the  somewhat  absurd  prejudice  in  teaching  geography,  as 
if  it  were  less  worthy  of  first-rate  men  than  Latin  prose,  or  essay  writing,  or 
criticism."  On  the  other  hand,  most  of  the  head  masters  throw  cold  water  on  any 
attempt  to  give  geography  a  substantial  place  in  our  great  public  schools.  They 
considered  it  not  sufficiently  important  as  an  educational  instrument ;  it  was  hardly 
a  discipline ;  it  was  little  more  than  an  effort  of  memory ;  it  was  quite  worthless 
educationally  till  it  became  a  branch  of  history ;  problems  in  it  could  not  be  set. 
These  masters  w^ere  supported  by  the  opinion  of  a  distinguished  geologist  that 
geography  was  not  suitable  as  a  university  subject  because  it  was  a  "  graphy,"  and 
not  a  "  logy."  Nor,  indeed,  can  it  be  contended  that  these  depreciatory  views  of 
geography,  as  it  was  then  generally  taught,  were  unreasonable.  The  text-books  of 
that  time  were,  as  a  whole,  worthy  of  the  position  which  the  subject  held  in  the 
education  of  the  country,  and  on  a  par  with  its  reputation  among  the  educated 
public.  The  use  of  maps  in  the  daily  newsj^ajwrs  was  almost  unknown ;  while  as 
regards  military  geography,  the  late  Lord  Napier  of  Magdala,  at  the  opening  of  the 
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Education  Exhibition  of  the  Society,  forcibly  contrasted  the  position  at  home  with 
the  importance  attached  to  the  subject  in  the  German  army,  where  at  the  manoeuvres 
every  third  soldier  has  a  map  of  the  ground,  and  where  in  the  Franco-German  war 
maps  formed  part  of  the  equipment  of  every  company.  If  the  position  of  geography 
in  this  country  was  so  unsatisfactory  a  quarter  of  a  century  ago,  it  was  not  because 
its  raw  material  was  wanting  in  our  language.  On  the  contrary,  few  countries  then 
possessed  a  literature  of  travel  and  exploration  so  wide  and  of  so  high  a  class  as  ours. 
The  source  of  our  weakness  was  the  paucity  of  men  qualified  to  apply  scientific 
method  to  this  raw  material,  and  there  was  no  institution  where  it  was  possible  to 
obtain  a  thorough  training  in  geography,  such  as  could  be  obtained  at  a  score  of 
universities  in  Germany,  Austria,  and  France.  This  was  the  position  which  had  to 
be  faced  before  placing  the  subject  on  a  more  satisfactory  footing. 

It  is  unnecessary  for  me  to  describe  in  detail  the  methods  adopted  by  the  Boyal 
Geographical  Society — so  far  as  its  resources  and  influence  permitted — in  carrying 
out  the  work  of  reformation.  I  need  only  bring  before  you  the  general  results. 
No  one  will  now  doubt  that  the  active  minds  in  this  great  movement  were  right  in 
believing  that  the  surest  means  of  influencing  our  schools  of  all  grades,  and  also  of 
obtaining  in  the  country  generally  a  recognition  of  the  subject  as  a  department  of 
science,  as  a  field  for  reseai'ch,  and  as  a  subject  of  practical  importance  in  various 
spheres  of  national  activity,  was  to  obtain,  in  the  first  place,  proper  recognition  at 
our  great  universities.  Attempts  had,  indeed,  been  made  in  the  same  direction  as 
far  back  as  1871  and  1874,  but  without  effect.  I  need  hardly  remind  you  that  the 
later  efforts  of  the  Society  had  a  very  different  result.  For  many  years  now  there 
has  been  a  school  of  geography  at  Oxford,  while  a  readership  established  at  Cambridge 
several  years  ago  has  also  developed  into  a  fairly  well-equipped  school.  At  Oxford 
there  is  a  reader  with  a  staff  of  three  lecturers,  and  a  diploma  in  geography  is  granted 
which  practically  amoimts  to  honours  in  the  subject.  The  field  covered  may  be 
seen  from  the  subjects  of  examination  for  this  diploma.  They  are :  (1)  Regional 
Geography ;  (2)  Climatology  and  Oceanography ;  (3)  Geomorphol(^y ;  (4)  Ancient 
Historical  Geography ;  (5)  Modem  Historical  Geography ;  (6)  History  of  G^graphy ; 
and  (7)  Surveying.  It  may  give  a  more  complete  idea  of  what  English  students 
regard  as  included  in  their  subject  if  I  mention  the  principal  topics  in  the  examina- 
tion on  regional  geography — the  cartographical  analysis  of  the  physical  regions  of 
the  world — an  elementary  knowledge  of  the  chief  generalizations  regarding  the 
surface  forms  of  the  land  ;  the  movements  of  air  and  water,  and  the  distribation  of 
plant  associations,  animals,  and  man ;  the  chief  facts  of  modem  political  and 
economic  geography,  considered  in  relation  to  the  influence  of  physical  features. 
Candidates  are  also  required  to  be  familiar  with  the  principles  of  ma{> making  by 
plane-table,  prismatic  compass,  and  clinometer,  with  the  representation  of  reh'ef,  and 
with  the  orientation,  reading,  and  measurement  of  maps.  Equally  thorough  and 
exhaustive  are  the  various  topics  included  under  the  other  heads  of  examination. 
Both  in  ancient  and  modem  historical  geography  the  subject  has  to  be  considered 
in  relation  to  the  influence  of  physical  features.  The  standard  adopted  at  Oxford 
is  as  high  as  that  which  exists  at  any  university  in  Germany.  The  establishment 
of  a  school  at  Cambridge  being  recent,  one  cannot  yet  speak  as  positively  of  its 
success  as  in  the  case  of  Oxford.  But  Cambridge  has  gone  a  step  further  than 
Oxford  in  placing  geography  as  a  subject  in  the  examination  for  its  B.A.  degree; 
and  while  that  may  be  regarded  as  a  simple  pass,  the  student  may  also  enter  for  the 
examination  for  the  diploma  in  geography,  the  standard  of  which  is  no  less  hi^ 
than  that  at  Oxford,  while  the  ground  covered  is  esseniially  the  same.  In  both 
universities  the  training  in  cartography  and  surveying  is  thorough,  and  it  is  to  bo 
hoped  that  such  students  as  propose  to  follow  either  a  military  or  a  colcmial  career 
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will  take  advantage  of  the  opportunity  thus  presented.  The  example  of  Oxford 
and  Cambridge  has  been  followed  elsewhere,  though  to  a  lesser  extent.  In  the 
University  of  London  there  is  a  board  of  geographical  studies,  and  the  subject  holds 
ft  substantial  place  in  the  University  examination,  and  is  a  compulsory  subject  for 
a  degree  in  economics.  There  are  chairs  or  lectureships  of  geography  at  Victoria 
University,  Manchester,  at  the  University  of  Liverpool,  and  at  the  University  of 
Birmingham.  Steps  are  being  taken  to  establish  a  chair  at  the  University  of 
Edinburgh ;  while  other  institutions  of  a  similar  kind  would  be  glad  to  follow  the 
example  of  the  great  universities  if  only  their  funds  permitted.  In  the  elementary 
schools  the  programme  is  nearly  all  that  can  be  desired,  the  one  thing  needed  here, 
as  elsewhere,  being  a  sufficiency  of  teachers  who  have  been  thoroughly  trained  in 
the  subject.  Iq  the  secondary  schools  progress  has  been  somewhat  more  slow ;  but 
there  has  been  a  steady  advance  in  recent  years,  and  a  step  recently  taken  by  the 
Board  of  Education,  in  issuing  a  very  satisfactory  syllabus  for  the  teaching  of 
geography,  is  certain  to  give  a  strong  impetus  to  the  subject.  In  the  London  School 
of  Economics,  under  the  directorship  of  Mr.  Mackinder,  which  is  attended  annually 
by  over  a  thousand  students,  geographical  teaching  holds  a  place  of  the  first  rank. 
The  publishers  have  kept  pace  with  this  great  revolution  in  the  schools,  so  that 
to-day  there  is  no  difficulty  whatever  for  any  one,  from  the  elementary  school  up  ^ 
to  the  university,  in  obtaining  a  text-book,  or  an  atlai*,  or  special  maps  suitable  for 
his  requirements.  The  country  hsis  been,  indeed,  almost  flooded  with  cheap  atlases 
issued  in  parts,  some  of  them  of  a  highly  creditable  quality,  while  the  slides  of 
photographs  taken  by  explorers  are  sold  by  the  thousand  for  educational  and  lecture 
purposes. 

The  main  cause  of  this  remarkable  growth  of  interest  in  geography  amongst 
onr  educated  classes  dates  back  to  about  three  years  after  the  last  meeting  of  the 
Association  at  York.  In  1884,  Germany,  which  in  the  middle  of  the  century  had 
been  still  said  to  rule  the  air  (while  France  ruled  the  land,  and  Britain  the  sea),  and 
which  in  later  yeare  had  been  absorbed  in  the  process  of  unification  by  blood  and 
iron,  suddenly  launched  out  as  a  world  power,  and  gave  the  signal  for  the  partition 
of  Africa.  England  and  France,  in  both  of  which  countries  a  few  men  had  been 
carefully  preparing,  during  several  years,  for  this  inevitable  partition,  hastened  to 
join  in  the  international  race,  and  the  spirit  of  colonial  expansion,  long  dormant, 
reawakened,  and  reached  out  to  all  parts  of  the  Earth  where  settled  government  did 
not  forbid  advance.  We,  who  have  lived  through  the  last  quarter  of  a  century,  are 
apt  to  underestimate  the  revolution  through  which  we  have  passed,  for  a  true  analogy 
to  which  we  must  go  back  to  the  Elizabethan  age.  The  impulse  given  by  this 
movement  to  the  study  of  geography  can  hardly  be  overestimated.  War  has  been 
called  the  best  teacher  of  geography,  and  certainly  Naix>leon,  the  highest  exponent  of 
the  art  of  war,  was  as  ardent  a  student  of  geography  as  he  was  of  mathematics ;  but 
now  it  api^ears  that  empire-building  is  an  even  greater  factor  than  war  in  advancing 
and  popularizing  geographical  knowledge.  Amongst  the  educated  classes  of  England, 
France,  and  Germany,  and,  in  a  lesser  degree,  of  Italy  and  Belgium,  there  are  few 
persons  who  have  not  had  relatives  or  friends  engaged  as  explorers,  or  missionaries, 
or  officials,  or  soldiers,  or  traders  in  previously  little-known  parts  of  the  world,  while 
countless  numbers  have  been  concerned  in  the  new  movement  through  vast  shipping 
and  other  interests  that  shared  in  it.  The  Press,  which  prior  to  1884  had  paid  little 
attention  to  the  outlying  lands  in  question,  gradually  devoted  more  and  more  space 
to  everything  connected  with  them,  and  continually  produced  most  useful  maps, 
showing  not  only  their  physical  features  but  also  their  economical  conditions.  It  is 
not  my  businea  here  to  attempt  to  forecast  the  judgment  of  the  future  historian  on 
the  more  general  results  of  this  colonial  expansion,  but  he  will  assuredly  recognize 
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its  enormous  e£fect  on  popular  attention  to  geographical  subjects,  as  well  as,  or  even 
more  than,  on  exploration. 

It  must  not  be  inferred  that  the  popularity  of  a  subject  is  taken  by  me  as  a  test 
of  its  place  in  the  ranks  of  science ;  but,  owing  to  the  widening  of  the  area  from 
which  students  can  be  drawn  and  men  of  genius  evolved,  this  democratization  of 
geographical  ideas  is,  to  my  mind,  a  very  hopeful  feature  as  regards  the  future  of 
the  scientific  treatment  of  the  subject. 

I  should  have  to  extend  my  address  to  undue  length  if  I  atte  npted  to  demon- 
strate the  recent  growth  of  the  scientific  method  at  home  by  giving  you  even  an 
imperfect  catalogue  of  the  geographical  books  and  papers  of  a  scientific  nature 
publislied  during  the  period  under  consideration,  and  especially  in  later  years.  I 
can  only  select  for  mention  a  few  typical  books,  such  as  Dr.  Mill's  *  International 
Geography,*  Mr.  Mackinder's  *  Britain  and  the  British  Seas,'  Mr.  Hogarth's  *  Nearer 
East,'  and  Sir  Thomas  Holdich's  work  on  *  India,'  and  other  works  in  Mr.  Mackinder's 
series  entitled  '  Tlie  Regions  of  the  World.'  As  to  papers  dealing  with  this  kind  of 
work,  I  will  mention  those  by  Messrs.  Buckman  and  Straban,  giving  the  results  of  their 
investigations  on  the  river  systems  of  the  west  of  England ;  by  Mr.  Cooper  Read  on 
the  river  system  of  East  Yorkshire ;  by  Dr.  Herbertson  on  the  major  natural  regions 
of  the  world,  and  on  the  distribution  of  rainfall  over  the  Earth's  surface ;  by  Mr. 
Chisholm  on  the  distribution  of  towns  and  villages,  and  on  the  geographical  con- 
ditions affecting  British  trade;  by  Messrs.  Smith,  Lewis,  and  Moss  on  the  geo- 
graphical distribution  of  vegetation  in  England  and  Scotland;  by  Mr.  Marr  on  the 
waterways  of  English  Lakeland ;  and  last,  but  not  least,  by  Dr.  Mill  on  the  Clyde 
Sea  Area,  on  a  fragment  of  the  geography  of  England  and  Wales  viewed  geo- 
grapliically.  It  must,  indeed,  be  confessed  that  in  this  resj^ect  we  are  still  behind 
Germany,  which  has  been  pouring  forth  a  mass  of  geographical  literature  of  the 
highest  scientific  value.  But  this  backwardness  is  the  result  of  past  neglect  of  the 
subject,  and  not  of  present  apathy.  There  was  a  current  saying  a  quarter  of  a 
century  ago  that  the  schoolmaster  was  abroad.  I  have  shown  you  that,  in  a 
different  sense,  the  geographer  was  then  abroad ;  but  I  believe  that  we  may  now 
say  that  the  geographer  is  at  home  and  has  come  to  stay.  There  is  a  whole  school 
of  young  geographers — ^not  yet  very  large,  but  zealous  and  active — full  of  the  new 
ideis,  the  new  methods,  the  new  hopes  of  our  rising  science,  and  I  do  not  think  it 
too  sanguine  to  expect  that  when  the  British  Association  holds  its  centenary  meet- 
ing, twenty-five  years  hence,  perhaps  in  this  very  city  of  York,  our  countrymen  will 
be  found  to  occupy  the  same  position  in  the  front  rank  of  scientific  geography  that 
their  forefathers  held  in  pioneer  exploration. 


THE  RECENT  CALIFORNIAN  EARTHQUAKE. 

The  Commission  of  Inquiry  into  the  earthquake  phenomena  in  all  parts  of  the 
state  of  California,  which  w^as  appointed  immediately  after  the  earthquake  of 
April  18  last,  has  issued  a  preliminary  rei)ort,  the  most  interesting  part  of  which 
is  a  description  of  the  proximate  cause  of  the  earthquake.  The  coast  ranges  of 
California  are  crossed  obliquely  by  a  peculiar  set  of  surface  features,  not  due  to 
atmospheric  or  stream  erosion,  but  to  a  dislocation,  or  rather  a  series  of  disloca- 
tions, of  the  Earth's  crust,  with  a  differential  movement  on  either  side  of  the  plane 
of  rupture.  In  general  this  line  follows  a  system  of  long  narrow  valleys,  or,  where 
it  passes  through  wide  valleys,  it  lies  close  to  the  base  of  the  confining  hills;  but 
in  some  cases  it  passes  over  mountain  ridges  or  crosses  a  spur  or  shoulder  of  a 
mountain.  Along  this  line  ara  abrupt  changes  in  the  normal  slope  of  the  ground, 
giving  rise   to  scarps,  to  small  basins  or  jwols,  and   occasionally  to  ^ugh-Hke 
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depressions  bounded  on  either  side  by  scarps.  In  many  cases  these  features  have 
been  so  modified  and  softened  down  by  weathering  that  only  the  expert  eye  can 
detect  their  abnormal  character,  but  where  the  line  traverses  the  more  desert  part 
of  the  coast  range,  as,  for  example,  in  the  Cari8<«a  plains,  they  are  known  to  the 
people  of  the  country,  and  the  aggregate  of  the  features  is  commonly  referred  to  as 
the  "earthquake  crack.*'  This  line  has  been  traced  from  Point  Arena  to  the  vicinity 
of  Mount  Finos,  in  Ventura  county,  and  is  either  continued  even  further  to  the 
south-east,  or  a  similar  set  of  features  comes  in,  in  echelon,  and  can  be  traced  to 
San  Jacinto,  on  the  south-east  border  of  the  Colorado  desert.  Leaving  the  southern 
extension  out  of  the  question,  this  very  remarkable  physiographic  line  has  a  length 
of  375  miles  from  Point  Arena  to  Mount  Pinos,  and  crosses  obliquely  the  entire 
breadth  of  the  coast  ranges.  Throughout  its  length  it  affords  every  evidence  of 
recurrent  differential  movements  extending  far  back  into  the  Quaternary  period. 

The  earthquake  of  April  18  was  due  to  one  of  these  movements,  but  the  extent 
of  the  rift  along  which  it  took  place  is  not  yet  fully  known.  Direct  field  observa- 
tions have  shown  that  it  extends  certainly  from  the  vicinity  of  San  Juan,  in  San 
Benito  county,  to  Point  Arena,  a  distance  of  185  miles;  but  the  destruction  at 
Petrolia  and  Femdale,  in  Humboldt  county,  indicates  a  northerly  extension  of  the 
rift  at  least  as  far  as  Cape  Mendocino,  thus  making  the  total  length  at  least 
300  miles.  Along  the  185  miles  of  this  rift,  where  movement  has  actually  been 
observed,  the  displacement  has  been  chiefly  horizontal,  on  a  nearly  vertical  plane, 
and  the  county  to  the  south-west  of  the  rift  has  moved  north-westerly,  relative  to 
the  county  on  the  north-east  of  the  rift.  The  evidence  of  rupture  and  differential 
movement  along  the  line  of  rift  is  clear  and  unequivocal ;  the  surface  soil  presents 
a  continuous  furrow,  generally  several  feet  wide,  with  transverse  cracks,  showing 
Yery  plainly  the  effect  of  torsion  within  the  zone  of  the  movement ;  and  all  roads, 
fences,  pipe,  and  other  lines  which  cross  the  rift  have  been  dislocated.  The  amount 
of  dislocation  varies ;  in  several  instances  it  did  not  exceed  6  feet,  a  more  common 
measurement  is  8  to  10  feet,  while  in  one  case  a  roadway  was  found  to  have  been 
moved  no  less  than  20  feet.  Probably  the  mean  value  is  about  10  feet,  and 
variations  from  this  are  due  to  local  causes,  such  as  drag  of  the  mantle  of  soil  upon 
the  rock,  or  excessive  movement  of  soft  incoherent  de|)osits.  Besides  this  general 
horizontal  movement,  there  is  observable  in  Sonoma  and  Mendocino  counties  a 
differential  vertical  movement,  not  exceeding  4  feet,  so  far  as  is  known,  whereby 
the  south-west  side  of  the  rift  was  raised  relatively  to  the  north-east  side  so  as  to 
present  a  low  scarp  facing  the  north-east.  This  vertical  movement  diminishes  to 
the  south-east  along  the  rift-line,  and  is  scarcely,  if  at  all,  recognizable  in  San 
Mateo  county;  still  further  south  there  are  suggestions  that  this  movement  may 
have  been  in  the  reverse  direction,  but  this  needs  further  study.  As  a  consequence 
of  this  movement,  the  latitudes  and  longitudes  of  the  trigonometrical  stations 
occupied  by  the  Coast  and  Geodetic  Survey  must  have  altered  to  a  measurable 
amount,  and  the  commission  expresses  a  hope  that  these  stations  may  be  re- 
occupied.  From  another  source  we  learn  that  it  has  been  decided  to  do  so,  and 
the  re-triangulation  is  to  be  carried  far  enough  eastward  to  connect  the  redeter- 
mined points  with  stations  that  may  safely  be  regarded  as  quite  beyond  the  effect 
of  the  recent  movement. 

The  remainder  of  the  preliminary  report  is  devoted  to  an  account  of  the  organi- 
zation of  the  investigation  and  a  brief  account  of  the  principal  facts  known ;  of  no 
great  importance  in  itself,  enough  is  said  to  show  that  the  earthquake  of  April  18 
18  one  of  those  which  are  likely  to  add  materially  to  our  knowledge  of  the  principles 
of  seismology,  and  it  is  gratifying  that  its  investigation  should  have  fallen  into  such 
capable  hands,  and  be  uncrippled  by  any  lack  of  funds  or  workers. 

R.  D.  0. 
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THE  VALPARAISO  EARTHQUAKE. 

The  earthquake  which  laid  Valparaiso  in  ruins  at  about  quarter-past  seven  on  the 
evening  of  August  16,  or  shortly  after  midnight  by  Greenwich  time,  affected  a 
region  which  has  been  made  classic  by  Charles  Darwin's  researches  into  the  changes 
of  level  produced  by  the  earthquake  of  November  19, 1822.  It  is  the  third  great 
earthquake  which  has  occurred  on  the  west  coast  of  America  during  the  present 
year,  the  other  two  being  the  Colombian,  of  January  31,  and  the  Califomian, 
of  April  18.  Like  this  last,  it  found  a  large  city  within  the  area  of  destructive 
violence,  and,  like  it,  the  horrors  of  the  earthquake  were  followed  by  fire.  So  far 
as  can  be  gathered  from  the  telegraphic  reports,  the  shock  was  an  even  greater  one 
than  that  which  destroyed  San  Francisco ;  though  it  is  difficult  to  disentangle  the 
truth  from  the  exaggerated  accounts  which  have  been  telegraphed  to  the  daily 
newspapeis,  it  seems  certain  that  the  shock  was  of  destructive  violence,  accompanied 
by  widespread  ruin  and  loss  of  life  from  llapel  on  the  north  to  Talca  on  the  south, 
a  distance  of  over  250  miles,  and  was  felt  over  a  much  larger  area,  whose  limits  it 
is  not  possible  to  de6ne.  It  is  to  be  feared  that  this  earthquake  will  not  receive  the 
same  thorough  investigation  which  is  being  accorded  to  the  Califomian  one,  and 
this  is  to  be  regretted,  as  it  seems  to  present  problems  of  great  interest.  One  of 
these  is  the  explanation  of  the  absence,  so  far  as  reports  go,  of  any  sea-wave  on  the 
American  coast,  though  sea-waves  were  recorded  on  the  tide-gauge  at  Honolulu, 
and  observed  on  the  C03ts<8  of  the  Sandwich  islands.  At  Honolulu  the  oscillation 
is  reported  to  have  been  only  3  or  4  inches,  but  at  Mani  and  Hilo  the  waves  were 
5  feet  high,  and  in  the  enclosed  Bay  of  Maalea  reached  12  feet.  The  time  at  which 
thase  waves  were  recorded  shows  that  they  were  originated  by  the  earthquake ;  they 
were,  however,  small  in  comparison  with  the  sea-waves  of  the  Peruvian  earthquake 
of  May  9,  1877,  which  had  a  height  of  58  inches  at  Honolulu  and  36  feet  at  Hilo. 
These  sea-waves  point  to  a  submarine  origin  of  the  earthquake,  while  the  distribu- 
tion of  the  damage  done  shows  that  the  line  of  fissure,  along  which  the  earthquake 
must  have  originated,  passed  inland  somewhat  to  the  north  of  Valparaiso,  running 
in  an  approximately  north-to-sou th  line,  with  a  slight  easterly  trend.  We  are  still 
uncertain  whether  the  disturbance  of  the  sea-bottom,  which  gave  rise  to  the  sea- 
waves,  was  accompanied  by  any  permanent  change  in  the  relative  level  of  land 
and  sea.  Some  of  the  earlier  accounts  made  specific  mention  of  alteration  in  the 
shore-line  after  the  earthquake,  but,  according  to  a  later  account,  soundings  tak^ 
at  sixty-four  places  in  the  Bay  of  Valparaiso  showed  that  there  had  been  no  im- 
jwrtant  change  in  the  bottom  of  the  bay.  This  does  not,  however,  prove  that  no 
change  has  taken  place,  for  it  would  not  require  an  important  change  in  the  depth 
of  water  to  account  for  the  earthquake  and  its  sea-wave,  nor  is  it  impossible  that 
there  may  have  been  important  changes  further  north,  though  not  at  Valparaiso. 

Two  statements  regarding  this  earthquake,  which  were  given  prominence  in  the 
daily  papers  and  have  received  the  sanction  of  a  scientific  weekly,  may  be  rejected 
as  mythical.  The  first  of  these  is  that  the  destructivencss  of  the  earthquake  at 
Valparaiso  was  intensified  by  that  city  being  built  on  granite,  and  the  second  is 
the  reported  destruction  of  the  island  of  Juan  Fernandez.  It  is  a  well-established 
principle  that  earthquake  shocks  are  more  destructive  on  soft  ground  than  on  hard, 
and  the  details  of  the  destruction  at  Valparaiso  show  that  here,  as  at  San  Francisco, 
the  damage  was  greatest  in  the  business  quarters,  situated  on  low-lying  made  ground, 
while  the  fact  that  the  residential  quarters  on  the  surrounding  hills  suffered  severely 
shows  that  Valparaiso  lay  nearer  the  focus  of  its  earthquake  than  did  San  Fran- 
cisco.   The  reported  destruction  of  the  island  of  Juan  Fernandez  called  forth  many 


REVIEWS.  387 

articles  of  a  sentimental  nature,  but  the  earthquake  certainly  did  not  destroy  an 
island  lying  at  a  distance  of  400  miles,  larger  than  Jersey,  and  rising  3000  feet  above 
the  seat  Possibly  the  low-lying  part  of  the  settlement,  not  the  island  itself,  was 
wiped  out  by  the  same  sea-wave  which  visited  the  coasts  of  the  Sandwich  islands. 

^^^^^^__^_^^_^^^__^^^_^  R  D.  0. 
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The  Nile. 

Survey  Department,  Egypt.    'The  Physiography  of  the  Nile  and  its  Basin.'    By 
Captain  H.  G.  Lyons,  r.R.8.    Cairo,  1906.    Pp.  viii.  +  412.    3fap«  and  Diagrams. 

Tear  after  year  light  is  being  poured  into  the  dark  parts  of  the  Sudan,  and 
piece  by  piece  the  mysteries  of  the  ancient  river,  the  Nile,  are  being  unfolded  to  an 
inquisitive  generation.  Junker,  Schweinfurth,  Marchand,  Emin,  Donaldson-Smith, 
and  others  have  all  taken  their  share  in  the  work,  and  although  there  is  still  abun- 
dant field  for  the  explorer  and  the  sportsman  up  the  courses  of  unknown  Nile 
tributaries  and  along  undiscovered  watersheds,  it  may  be  said  that  the  geography  of 
the  Nile  basin,  so  far  as  the  main  features  are  concerned,  is  pretty  well  known. 

In  1904  appeared  the  exhaustive  report  of  Sir  W.  Garstin,  closely  followed  by 
that  of  Sir  W.  Willcocks.  Now  we  have  the  very  interesting  volume  of  Captain 
H.  G.  Lyons.  Garstin  and  Willcocks  wrote  first  as  engineers  concerned  in  the 
water-supply  of  Egypt.  Captain  Lyons  writes  as  an  engineer,  a  geographer,  a 
meteorologist,  and  a  geologist.  His  volume  now  before  us  consists  of  387  pages  of 
very  solid  matter,  bristling  with  figures,  and  containing  forty-eight  plates  and 
diagrams.  There  is  not  a  page  of  padding  or  spinning  out  in  the  book.  In  fact,  it 
is  to  be  regretted  that  Captain  Lyons  did  not  develop  some  of  his  arguments  more 
fully.  They  are  so  condensed  as  sometimes  to  be  not  very  easily  followed.  It  is, 
therefore,  difficult  to  review  such  a  book  within  reasonable  length  for  an  article  for 
this  journal. 

There  is  little  to  be  gained  from  disputing  what  is  the  source  of  the  Nile. 
Garstin  pronounces  emphatically  that  the  great  reservoir  of  the  Victoria  Nyanza, 
covering  an  area  of  24,000  square  miles,  is  the  true  source  of  the  river.  But  if  it 
be  measured  by  the  volume  which  it  contributes  to  the  common  stream  north  of  the 
junction  of  the  Victoria  with  the  Albert  Niles,  then  the  latter  river  must  be  taken 
as  the  true  Nile,  having  its  source  about  lat.  1°  30'  S.,  where  "the  Great  Bift"  is 
finally  blocked  by  the  mountain  masses  of  volcanoes  rising  to  a  level  of  above  12,000 
feet,  which  form  the  watershed  of  the  basins  of  the  Nile  and  the  Congo.  Moore 
points  out  that  this  great  obstruction  across  the  long  valley  of  the  Albert  Edward 
and  Albert  lakes  is  the  result  of  a  "  comparatively  recent  volcanic  outburst,"  before 
the  occurrence  of  which  the  waters  of  Lake  Kivu,  which  now  discharge  into  Lake 
Tanganyika,  probably  flowed  north  into  the  Nile.  It  seems  possible,  then,  that  at 
one  time  the  long  course  of  the  Nile  was  still  longer,  and  its  source  was  to  be  found 
south  of  Tanganyika. 

The  volume  of  water  coming  from  the  Victoria  lake  and  flowing  past  Fowera  to 
join  the  Albert  branch  is  nearly  constant,  and  amounts  to  about  20,000  cubic  feet 
per  second.  The  volume  contributed  by  the  Albert  branch,  on  the  other  hand,  is  a 
very  variable  amount,  ranging  from  a  minimum  of  17,000  to  a  maximum  of  35,000 
cubic  feet  i)er  second.  The  reason  assigned  for  this  difference  is  the  evaporation  and 
the  moderating  influence  of  the  vast  water-surface  in  the  Victoria  lake  and  of  the 
marshes  of  Lake  Choga  to  the  north.  The  rainfall,  too,  in  the  Great  Rift,  espe- 
dally  at  the  southern  end  under  the  Buwenzori  mountains,  probably  much  exceeds 
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Hbat  of  tho  basin  of  the  Victoria  lake.  Observations  are  naturally  very  scanty, 
however,  and  we  cannot  quite  be  satisfied  with  the  explanations  given  by  Captain 
Lyons  for  this  remarkable  difference.  We  may  be  sure  that  the  last  word  has  not 
yet  been  said  as  to  the  variations  in  the  discharge  of  the  Nile  and  its  many  branches. 

The  water-surface  of  the  Victoria  lake  stands  at  a  level  of  about  3700  feet,  and 
that  of  the  Albert  at  about  2300  feet,  above  the  sea.  Down  this  slope  of  1400  feet 
the  Nile  has  to  flow  in  a  course  of  250  miles.  The  Eipon  falls  are  16  feet  high. 
Below  this  for  40  miles  the  river  flows  on  a  steep  slope;  then  for  150  miles 
sluggishly  through  marsh  and  shallow  lake.  Willcocks  estimates  that  the  loss  by 
evaporation  in  these  great  sheets  of  water  must  be  as  great  as  the  gain  by  rainfall. 
On  emerging  from  these  swamps  the  river  flows  with  a  gentle  velocity  and  a 
navigable  stream  for  about  80  miles,  when  it  again  enters  on  a  long  series  of 
cataracts  and  rapids,  ending  in  a  narrow  cleft  in  the  rock  wall  not  20  feet  wide. 
Through  this  cleft  the  whole  river  rushes  and  thunders  over  the  Murchison  falls,  a 
drop  of  140  feet.  A  short  distance  below  this  the  Victoria  and  Albert  branches  of  the 
river  unite. 

Captain  Lyons  thus  briefly  sketches  the  geology  of  the  southern  part  of  the 
Nile :  "  A  plateau  lying  some  1500  metres  above  sea-level,  and  composed  of  gneiss, 
quartzite,  and  schists.  The  central  portion  is  occupied  by  Lake  Victoria,  while  the 
deep  fault  valley  in  which  Lakes  Albert  Edward  and  Albert  lie  forms  the  western 
portion.  Much  movement  has  taken  place  comparatively  recently,  and  blocks  of 
the  plateau  have  been  raised,  lowered,  or  tilted,  so  that  the  drainage  follows  the 
depressions  so  formed.  As  yet  the  rivers  have  not  had  time  to  deposit  or  erode 
sufficiently  to  give  a  regular  grade  to  their  beds,  so  that  marshes  and  water-logged 
depressions  still  alternate  with  reaches  in  which  the  fall  is  considerable,  and  the 
flow  therefore  rapid." 

About  10  miles  from  the  north  end  of  the  Albert  lake  the  river  flows  in  one 
channel  about  half  a  mile  wide,  between  high  and  well-defined  banks,  and  although 
there  is  no  rock  anywhere  near  the  surface,  Sir  W.  Oarstin  considers  this  the  spot 
where  a  regulating  weir  ought  to  be  thrown  across  the  river,  should  it  be  determined 
to  control  the  waters  of  the  Albert  lake,  a  measure  which  will  certainly  be  under- 
taken some  day.  For  about  140  miles  from  the  end  of  the  Albert  lake  the  flow  of 
the  river  is  gentle,  and  navigation  not  difficult,  though  obstructed  by  papyrus 
marshes,  and  then  begins  a  wild  descent  of  100  miles,  in  which  the  river  falls 
730  feet.  In  some  of  these  cataracts  the  river  is  not  40  feet  wide,  and  must  be  of 
great  depth.  The  last  of  them  is  known  as  the  Fola  rapid.  From  this  |x>int,  for  a 
distance  of  1150  miles  the  navigation  would  be  uninterrupted,  save  for  the  very 
formidable  obstructions  known  as  sadds,  to  be  alluded  to  later  on,  masses  of  vegeta- 
tion that  rapidly  block  the  whole  course  of  the  river.  The  river,  which  is  here 
known  as  the  Bahr  el  Gebel,  has  now  deserted  the  plateau  of  the  lakes,  formed  of 
gneiss  and  other  rocks,  and  henceforth  to  the  Mediterranean,  a  distance  of  nearly  3000 
miles,  it  flows  through  an  alluvial  plain,  unbroken  save  by  the  dykes  of  rock  which 
create  the  six  cataracts  north  of  Khartum.  Hitherto  it  has  passed  through  moun- 
tain country.  Now  it  is  in  the  plains.  Away  50  miles  to  the  east  is  visible  the 
great  hill  mass  of  Agoro,  rising  to  a  height  of  nearly  10,000  feet  above  the  sea.  On 
the  west  the  hills  rise  steeply  to  a  height  of  about  4000  feet,  attaining  to  what  is 
believed  to  be  a  high  plateau,  but  it  is  largely  unexplored. 

In  this  part  of  the  Sudan  the  temperature  does  not  vary  5°  between  the  hottest 
and  the  coldest  month,  the  average  of  the  year  being  about  79^  Fahr.  The  rain£edl 
18  about  40  inches,  of  which  33  fall  in  the  months  from  May  to  October. 

Captain  Lyons  remarks  that  **  it  has  been  known  for  years  past  that  the  rainDall 
on  the  more  elevated  parts  of  its  basin  supplies  the  Nile,  but  the  statement  that 
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melting  snows  also  play  a  considerable  part  still  lingers,  although,  except  for  a  few 
streams  fed  by  the  melting  glaciers  of  the  Buwenzori,  no  snow-water  reaches  the 
Nile."  We  could  have  wished  that  Captain  Lyons  had  told  us  where  the  melted 
glacier-water  of  the  Buwenzori  all  goes  to,  if  a  considerable  proportion  does  not  find 
its  way  into  the  Nile.  Surely  we  have  not  sufficient  data  to  go  on  to  pronounce 
very  positively  on  this  question. 

Captain  Lyons  objects  to  Willcocks'  description  of  the  Bahr  Grebel,  south  of 
Lake  No,  as  being  deltaic,  ''since  a  delta  is  formed  when  a  stream  delivers  its 
load  of  detritus  into  a  body  of  still  water,  such  as  a  sea  or  lake."  But  we  think 
the  term  deltaic  is  capable  of  a  wider  signification.  The  course  of  a  large  river 
may  generally  be  divided  into  three  sections.  At  first  it  rises  among  mountains^ 
or  flows  down  very  steep  slopes,  scouring  its  banks  and  bed,  and  carrying  with  it 
a  quantity  of  detritus.  During  the  next  section  the  river  flows  through  the  foot- 
hills. The  s'ope  of  the  country  and  the  consequent  current  is  diminished,  but  is 
still  sufficient  not  to  continue  scouring,  but  to  float  on  the  detritus  brought  from 
above.  Li  the  third  section  there  is  not  force  enough  to  carry  on  the  detritus,  which 
therefore  deposits  in  the  bed,  and  in  the  lake  or  sea  into  which  the  river  discharges, 
and  this  we  consider  the  deltaic  stage.  There  is  certainly  no  lake  in  this  part  of  the 
Nile  valley,  but  Captain  Lyons  calculates  the  slope  of  the  Bahr  Oebel  as  1  in  24,000, 
a  condition  not  very  far  removed  from  a  lake.  The  explanation  he  gives,  in  page 
144,  of  this  part  of  the  Nile's  course  is  not  very  clear  or  convincing. 

From  Gondokoro  to  Lake  No  is  a  distance  of  about  414  miles,  and  for  the 
northern  250  miles  of  this  distance  the  river  is  liable  to  be  blocked  by  sadds.  These 
consist  of  tangled  masses  of  three  aquatic  plants,  the  papyrus,  the  Fhragmitea  com- 
munis,  and  the  Vossia  procera  reed.  On  either  side  of  this  portion  is  a  series  of  vast 
shallow  swamps.  These  plants  are  bedded  in  the  soil  below  the  water.  Their  hold 
on  the  wet  earth  is  lessened  by  the  force  of  the  wind,  and  if  the  water-  surface  rises 
the  roots  become  detached  from  the  soil,  with  earth  adhering  to  them,  and  retaining 
them  in  a  vertical  position;  the  wind  and  current  carry  them  into  the  sluggish 
stream  of  the  river ;  a  snag  projecting  in  the  stream  checks  their  course ;  another 
floating  island  catches  on  to  the  first,  and,  as  Sir  W.  Garstin  says,  "  a  strong  gale 
may  set  hundreds  of  acres  of  these  floating  masses  moving  in  one  direction.  When 
the  surface  of  the  water  is  blocked,  the  succeeding  masses  get  sucked  down,  until  at 
last  the  whole  becomes  wedged  into  one  solid  block,  .  .  .  not  infrequently  attaining 
a  thickness  of  5  metres."  This  blocking  of  the  waterway  naturally  raises  the  u|>- 
stream  surface,  flooding  the  marshes  right  and  left  till  the  river  manages  to  find  a 
side  channel,  or  imtil  the  obstruction  in'the  main  channel  at  last  bursts,  and  the  river 
clears  itself.  There  is  record  of  a  sadd  of  this  description  forming  afresh  seventy 
days  after  being  cleared. 

Notwithstanding  that  there  is  an  annual  rainfall  of  at  least  39  inches  over  the 
catchment  basin  of  the  Bahr  el  Gebel,  and  that  it  receives  from  the  lake  plateau  from 
17,000  to  35,000  cubic  feet  per  second,  and  although  this  vast  swamp  is  the  natural 
outfall  of  the  Bahr  el  Ghazal  and  of  many  tributaries  as  far  as  the  distant  plains  of 
Darfur — in  spite  of  all  this,  and  incredible  as  it  appears,  the  volume  of  the  river  up- 
stream of  the  junction  of  the  Sobat  does  not  exceed  a  constant  supply  of  16,600 
cubic  feet  per  second.  Willcocks  is  positive  "  that  the  sadd  region  is  unmistak- 
ably •  .  •  an  old  lake  which  has  silted  up  and  become  full  of  peat  and  sand  deposits." 
Garstin  is  inclined  to  the  same  belief,  but  Captain  Lyons  pronounces  this  merely  an 
hypothesis,  and  gives  geological  reasons  for  opposing  it  which  seem  sound. 

For  about  600  miles  above  Khartum,  where  it  is  joined  by  the  Sobat,  the  Nile 
has  no  very  considerable  tributary.  The  Sobat  is  a  very  important  factor  in  the 
hydrography  of  the  Nile  basin.    For  the  first  125  miles  its  course  is  through  the 
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AbyseiniaD  mountaiDs,  whence  it  carries  forward  great  deposits  of  silt  to  be  dropped 
whenever  it  reaches  a  more  moderate  slope.  For  the  remaining  340  miles  of  its 
course  it  meanders  through  almost  level  plains.  The  Sobat  attains  its  maximum  (at 
least  25,000  cubic  feet  per  second)  in  September  and  October,  but  there  is  no  room 
in  the  valley  of  the  Nile  at  this  season  to  allow  the  Sobat  water  to  proceed  north- 
ward in  its  course.  A  much  greater  river — the  Blue  Nile — is  then  in  force,  and  this 
holds  up  the  White  Nile,  the  Sobat,  the  Bahr  el  Gebel,  and  all  its  tributaries. 

From  the  junction  of  the  Sobat  to  Khartum  the  slope  of  the  White  Nile  is 
rarely  more  than  1  in  100,000.  This  extremely  low  slope  renders  the  channel  a 
vast  reservoir,  with  (according  to  Captain  Lyons)  a  storage  capacity  of  about  53,000 
million  cubic  feet. 

So  far,  we  have  been  considering  the  branch  of  the  Nile  that  descends  from  the 
Lake  plateau,  and  more  or  less  serves  to  drain  the  great  swamps  that  lie  about 
550  miles  south  of  Khartum,  while  it  receives  the  waters  of  the  Bahr  cl  Ghazal 
from  the  west.  The  basin  of  the  White  Nile  and  its  tributaries  vastly  exceeds  that 
of  the  Blue  Nile  and  Atbara,  but  it  is  these  last  that  create  the  wealth  of  Egypt. 

The  rainfall  over  this  part  of  North-East  Africa  decreases  from  south  to  north, 
and  so  it  happens  that,  while  the  Sobat  is  still  in  high  flood  up  to  December,  the 
Blue  Nile,  which  rises  6°  further  north,  falls  rapidly  throughout  October,  and  has 
a  veiy  modest  discharge  in  January,  by  which  date  the  Atbara  has  ceased  to  flow 
altogether  and  is  merely  a  series  of  pools.  Yet  at  its  maximum  in  September  the 
Blue  Nile  is  discharging  about  400,000  cubic  feet  and  the  Atbara  70,000  cubic  feet 
per  second.  It  is  the  water  ponded  up  in  the  White  Nile  that  keeps  up  the  supply 
in  Egypt  until  the  end  of  December.  For  six  months  after  that  Egypt  depends  on 
the  supply  coming  down  from  the  lake  plateau.  The  Blue  Nile  and  the  Atbara 
take  their  rise  among  the  lofty  mountains  and  elevated  plateaus  of  Abyssinia, 
rising  to  a  height  of  from  15,000  to  6000  feet.  It  is  this  high  mountain  region 
crossing  the  path  of  the  monsoon  cunent  which  causes  the  heavy  rainfall  which 
supplies  the  Sobat,  the  Blue  Nile,  and  the  Atbara.  The  slope  to  the  west  is  gentle, 
and  so  must  of  the  rivers  flow  in  this  direction  in  channels  deeply  eroded  and 
devious  in  their  courses.  Of  these  the  largest  and  most  important  is  the  Blue 
Kile,  known  in  the  upper  part  of  its  course  as  the  Abai. 

The  geological  formation  here,  as  in  general  over  the  Eastern  Sudan,  consists 
of  granite  and  gneiss,  varied  by  tracts  of  lava  and  basalt.  Embedded  among  these 
mountains,  at  an  elevation  of  about  5800  feet  above  the  sea,  lies  the  beautiful  Lake 
Tsana,  covering  an  area  of  about  1200  square  miles,  from  the  south  end  of  which 
flows  the  Abai  or  Blue  Nile,  the  discharge  of  which  Mr.  Dupuis  found  to  be,  on 
January  31,  1903,  about  1500  cubic  feet  per  second.  A  marked  feature  of  the 
Blue  Nile  and  the  other  rivers  of  Abyssinia  is  the  deeply  eroded  channel  through 
which,  by  the  most  devious  courses,  they  come  out  at  last  on  to  the  plains  of  the 
Sudan.    The  gorge  of  the  Titta,  for  instance,  is  3400  feet  high. 

For  some  500  miles  of  its  course  from  Lake  Tsana  the  Blue  Nile  flows  through 
hilly  country.  From  Roseires  onward  to  Khartum,  a  distance  of  nearly  400  miles, 
it  flows  through  wide-stretching  plains  covered  with  low  scrub  jungle  until  the 
approach  to  Wad  Medani,  the  most  important  town  on  the  Blue  Nile,  with  a  popu- 
lation of  some  20,000,  the  capital  of  the  Senndr  province.  Here  we  get  into 
abundant  dhurra  or  millet  cultivation.  When  the  population  has  been  replaced 
which  was  exterminated  in  the  Mahdi  war,  and  when  a  reasonable  sum  has  been 
spent  on  irrigation  works,  the  country  between  the  two  branches  of  the  Nile  should 
be  one  rich  field  of  fertility,  not  inferior  to  the  Nile  valley  of  Egypt.  From  Khar- 
tum northwards  the  Nile  valley  is  now  so  well  known  that  it  may  be  only  briefly 
noticed  here. 


REVIEWS.  391 

One  fact  is  dwelt  on  by  Captain  Lyons.  In  the  great  tourist  season  of  Cairo, 
the  opinion  is  often  expressed  that  the  climate  is  changing,  and  whereas  rain  was 
•formerly  unknown  in  Egypt,  it  is  now  a  yearly  occurrence ;  and  this  is  put  down 
by  some  to  the  Suez  canal,  by  some  to  the  extension  of  irrigation  since  the  English 
occupation.  Heference  to  the  Memoirs  of  the  learned  staff  brought  to  Egypt  by 
Napoleon  at  the  end  of  the  eighteenth  century,  shows  that  as  the  climate  was 
then  so  it  is  now.  "  But  at  least,**  says  the  tourist,  "  no  rain  falls  in  Upper  Egypt." 
And  when  he  looks  out  from  the  hotel  verandah  at  Aswan  and  sees  the  clouds 
pouring  forth  their  supply,  he  is  convinced  that  this  must  be  a  very  exceptional 
year.  Captain  Lyons,  talking  of  the  Nile  valley  from  Aswan  to  Cairo,  remarks, 
"A  few  rainstorms  occur  every  winter,  but  they  are  usually  very  local  in  their 
effect.  On  the  eastern  side  the  much  larger  area  and  the  steeper  slopes,  together 
with  the  greater  frequency  of  rain  near  the  Red  sea  hills,  make  the  winter  rainfall 
a  more  important  factor.  In  about  every  second  year  one  or  other  of  the  larger 
VKtdis  comes  down  in  flood,  sometimes  so  suddenly  as  to  carry  away  camels  and 
sheep  which  may  be  grazing  in  the  valleys,  and  pours  a  large  volume  of  water  into 
the  Nile.  •  .  .  These  seHs  [or  rain  floods]  are  less  rare  than  is  usually  supposed, 
and  the  dry  arid  appearance  of  the  desert,  together  with  the  rareness  of  rain,  cause 
the  effect  of  such  storms  as  do  occur  to  be  underestimated." 

Captain  Lyons  may  be  congratulated  on  having  brought  out  a  very  important 
addition  to  Nile  literature.  In  a  country  until  lately  so  very  little  known  as 
the  Sudan,  it  is  quite  wonderful  how  many  valuable  observations  and  statistics  he 
has  managed  to  collect  together.  This  book  must,  in  every  w^ay,  rank  very  highly 
as  a  scientific  geographical  treatise.  Everywhere  he  employs  the  metric  and 
decimal  system  of  notation,  and  in  Appendix  I.  he  gives,  for  the  sake  of  the 
imlearne«l,  conversion  tables,  so  they  cannot  complain.  But  why  does  he  not  give 
us  a  table  for  converting  square  kilometres  into  square  miles  ?  and  why  will  he  not 
leave  us  our  familiar  Fahrenheit  thermometer.  Wherein  is  the  Centigrade  to  be 
preferred  ? 

The  National  Printing  Department  of  Cairo  deserves  credit  fur  turning  out  so 
good  a  work,  probably  the  best  they  have  ever  done ;  but  they  might  have  given 
us  a  thicker  cover  than  this  wretched  sheet  of  paper,  and  they  should  remember 
that  the  English  synonym  for  a  weir  has  not  got  the  letter  n  in  it  (see  p.  133). 

C.  C.  S.  M. 
Liberia. 

'  Liberia.'    By  Sir  Harry  Johnston,  0.0.M .o.,  etc.    With  an  Appendix  on  the  Flora  of 
Liberia,  by  Dr.  Otto  Stapf.    2  vols.  London :  Hutchinson  &  Co.   1906.    Prioe  42«.  net. 

Liberia,  says  Sir  Harry  Johnston,  by  reason  of  its  fauna  and  flora,  is  a  peculiar 
country  almost  rising  to  the  dignity  of  a  distinct  sub-district  of  the  West  African 
sab-region.  Nevertheless,  Liberia  is  of  interest  chiefly  by  reason  of  the  racial,  social, 
and  political  problems  there  on  trial.  This  fact  the  author  recognizes  by  placing  the 
history  of  the  republic  in  the  forefront  of  his  narrative.  The  story  of  the  endeavour 
to  evolve  a  self-governing  civilized  negro  state  is  clearly  set  forth.  Into  the  con- 
troversy as  to  what  lines  of  development  the  Liberians  ought  to  pursue  if  they  are 
to  maintain  a  permanent  place  among  the  nations  of  the  world  we  do  not  propose  to 
enter,  beyond  stating  our  general  agreement  w^ith  Sir  Harry  Johnston  that  the  ideal 
which  they  now  cherish,  namely,  that  of  an  Anglo-Saxon  culture  of  the  early  nine- 
teenth-century type,  is  not  that  suited  for  an  African  people.  But  the  author,  in  his 
seal'  and  the  plenitude  of  his  knowledge,  has  done  more  than  give  the  history  of 
Liberia ;  he  has  devoted  five  or  six  chapters  to  the  oft-told  tale  of  Hanno*s  Periplus ; 
to  accounts  of  the  voyages  and  traflBckings  of  the  Normans,  Portuguese,  English, 
and  Dutch  along  the  Grain  Coast ;  and  to  a  resumi  of  the  slave  trade  and  piracy 
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practised  in  that  and  neighbouring  regions.  Much  of  this  has  no  special  oonnection 
with  Liberia,  but  the  author  justifies  himself  by  identifying  the  references  made  in  the 
old  chronicles  to  places  now  within  the  limits  of  the  republic,  thereby  contributing  a 
valuable  page  to  the  elucidation  of  historical  geography. 

Apart  from  its  historical  matter,  the  scope  of  the  book  will  be  best  exhibited  by 
indicating  in  the  author's  order  the  contents  of  the  two  handsome  volumes.  In  the 
preface  Sir  Harry  acknowledges  his  indebtedness  for  much  of  his  information  to  a 
number  of  scientists  and  others,  especially  to  Dr.  Otto  Stapf,  of  the  Botanical  Gardens, 
Eew,  who  has  contributed  the  appendix  on  the  flora  of  the  country  (Sir  Harry  has, 
however,  considerable  and  recent  personal  knowledge  of  Liberia,  and  appears  to  have 
made  a  special  study  of  its  native  races  and  economic  condition).  After  the  preface 
comes  an  analytical  bibliography,  which  the  student  will  find  very  usefuL  A 
generous  tribute  is  paid  to  the  valuable  work  of  Dr.  Biittikofer,  especially  in  the  sub- 
ject of  biology.  Next  we  have  an  introductory  chapter  in  which  the  topography  of 
Liberia  is  broadly  outlined,  and  this  is  followed  by  another,  called  "  Ancient  History," 
largely  devoted  to  speculative  ethnography.  Thus  early  the  author  discloses  his 
admiration  for  the  Mandingoes,  a  virile  race  professing  Islam,  and  among  the  aristo- 
crats of  West  Africa.  From  this  point  we  are  taken  through  the  history  of  the 
country,  the  first  volume  concluding  with  chapters  on  commerce,  geography,  climate 
and  rainfall,  geology  and  minerals.  One  of  the  facts  demonstrated  is  that  the  trans- 
planted American  negroes  and  muUattoes  are  almost  as  much  aliens  in  the  land  of 
their  ancestors  as  are  the  white  intruders,  and  are  subject  to  the  same  climatic  dis- 
abilities. 

With  regard  to  the  geography  of  Liberia,  Sir  Harry  Johnston  has  little  to  add  to 
existing  knowledge  as  the  result  of  his  own  journeys,  but  he  ably  summarizes  all 
that  is  known  of  the  country.  We  get  a  vivid  picture  of  a  land  of  primeval  forest 
—the  densest  forest  region  in  Africa — ^hilly  generally,  and  mountainous  in  parts ; 
short,  rapid,  and  usually  unnavigable  rivers;  pestilential  lagoons;  a  harbourless 
coast,  with  one  bold  cliff  rising  over  1000  feet  sheer  from  the  water ;  magnificently 
coloured  flowers,  birds,  and  beasts ;  a  land  of  heavy  rain  and  humid  heat.  In  its 
outlines  at  least  it  does  not  differ  greatly  from  other  West  African  countries. 

The  first  prices  quoted  in  the  chapter  on  commerce  are  these :  "  The  value  of 
wives  varies  in  different  districts,  but  an  average  may  be  struck — ^viz.  6  brass 
kettles,  15  kegs  of  powder,  and  5  pieces  of  cloth.  The  value  of  a  slave-boy  is  15 
kegs  of  powder,  and  of  a  slave-girl  10  kegs  of  powder  or  100  sticks  of  salt."  How- 
ever, all  the  commerce  of  Liberia  is  not  of  this  type.  The  staple  exports  are  coffee^ 
rubber,  palm  oil,  palm  kernels,  and  piassava.  The  extraordinary  wealth  of  rubber- 
producing  trees,  lianas,  and  shrubs  indicates  that  with  proper  management,  and  the 
provision  of  better  means  of  communication,  the  rubber  industry  might  become  an 
important  source  of  wealth  to  the  community.  There  are  only  slight  indications  of 
the  existence  of  minerals  of  commercial  value,  though  the  sand  of  some  of  the  rivers 
is  auriferous. 

The  second  volume  opens  with  an  account  of  the  Liberian  flora,  followed  by  Dr. 
Stapfs  appendix  already  mentioned.  Then  come  four  chapters  devoted  to  fauna ; 
three  chapters  on  anthropology — ^historical  (there  is  here  some  repetition  of  informa- 
tion given  in  vol.  1),  physical,  and  social.  The  nearest  approach  to  an  indigenous 
race  are  the  Kru  and  Kpwesi  people,  and  concerning  these  tribes  much  illuminating 
information  is  forthcoming.  Chapters  on  folklore,  languages,  and  vocabularies  end 
the  volume,  save  for  the  index,  which,  so  far  as  we  have  tested  it,  is  satisfactory. 

Much  of  the  value  of  this  book,  a  monument  of  industry  and  insight,  lies  in  its 
illustrations  and  maps.  Sir  Harry  Johnston  has  a  reputation  as  an  amateur  artist, 
and  twenty-eight  of  his  paintings  are  reproduced  in  colour ;  those  of  birds  and  beasts 
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are  specially  good.  There  are  twenty-four  botanical  drawings  by  Miss  Matilda  Smitb, 
and  over  four  hundred  other  illustrations.  These  help  materially  to  the  understand- 
ing of  the  text.  Of  the  maps  two  are  reproduced  from  the  Jottmal;  others  are 
useful  sketch-maps,  showing  rainfall,  forest  region,  political  boundaries,  etc.  There 
are,  besides,  two  contoured  maps,  drawn  by  Mr.  J.  W.  Addison,  on  the  scale  of 

1 : 1,000,000 — one  of  Western  Liberia,  the  other  of  Eastern  Liberia. 

F.  R.  C. 

AMERICA. 

The  Volcakoes  of  Colombia. 

*  Die  Vulkanberge  von  Colombia.'  I  By  Alphons  Stiibel.    (Edited  and  completed  by 

Theodor  Wolf.)  Dresden  :  1906. 
By  the  death  of  Stiibel  in  November,  1904,  the  science  of  vulcanology  lost  one 
of  its  greatest  masters.  After  spending  a  great  part  of  bis  life  in  the  active  in- 
vestigation of  the  volcanoes  of  Central  and  South  America  in  the  field,  he  had  returned 
to  (Germany,  and  it  was  expected  that  a  series  of  monographs  giving  the  results  of 
his  work  would  ultimately  appear.  The  present  volume  is  a  companion  to  his  well- 
known  book  on  the  volcanoes  of  Ecuador,  and  is  written  in  the  same  clear  and 
graphic  language,  but,  unlike  the  previous  work,  is  accompanied  by  an  excellent 
series  of  panoramic  views  of  the  principil  mountains  described.  The  book  is  concluded 
by  a  sketch  of  the  operation  of  the  volcanic  forces,  an  elaboration  of  the  author's 
theoretical  views  on  this  subject  which  have  already  received  much  attention  from 
geologists.  J  g  p^ 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Geohorpholooy. 

*  The  Face  of  the  Earth.'    By  Prof.  E.  Suess.    Authorized  English  Translation  by 

Bertha  B.  C.  SoUas,  under  the  direction  of  Prof.  W.  J.  Sollas.    Vol.  2.    Oxford : 
Clarendon  Press.     1906. 

The  second  volume  of  Miss  Sollas's  translation  of  Prof.  Suess's  great  work 
fully  bears  out  the  promise  of  the  first.  It  is  in  every  sense  an  excellent  version, 
presenting  in  clear  and  most  readable  English  the  intricate  and  often  difficult  matter 
of  the  original.  The  Gkrman  edition  is  followed  very  closely,  even  though  in  some 
respects  it  would  not  be  hard  to  introduce  improvements.  Thus,  for  example,  no 
one  would  complain  if  an  index,  however  brief,  had  been  added  to  the  work ;  and 
again,  while  some  of  the  illustrations  have  been  adapted  to  the  use  of  English  readers 
(e,g.  Fig.  29),  there  are  others  in  which  the  German  nomenclature  still  stands.  It 
■eems  unusual  to  find,  in  a  book  for  the  use  of  English  students,  a  map  of  Scotland 
with  such  terms  as  Hebriden  Inseln,  and  Nord  Canal  (Fig.  10). 

This  volume  is  devoted  to  the  history  of  the  oceans,  and  contains  much  of  the 
moet  brilliant  speculation  associated  with  its  author's  name.  It  has  excited  great 
controversy,  and  has  evoked  much  criticism,  not  entirely  favourable.  As  a  master-* 
piece  of  the  literature  of  physical  geography  and  geology  it  has  long  since  taken  its 
place  among  the  classics  of  science.  The  simplicity  of  the  main  conceptiops  in  this 
part  of  the  work  makes  it  on  the  whole  most  suitable  for  the  general  reader,  though 
it  Is  by  no  means  easy  reading.  The  enormous  mass  of  detail  on  the  geological 
stracture  and  history  of  the  Earth's  crust  which  its  pages  contain  are  apt  to  fatigue 
the  mind  and  to  overpower  our  sense  of  proportion ;  but  the  author  never  flags. 
He  brings  each  chapter  to  a  close  with  a  masterly  generalization,  summing  up  in  a 
lew  brief  paragraphs  the  results  of  our  geological  knowledge  of  half  a  continent. 

In  order  to  establish  the  differences  which  exist  between  the  Atlantic  and  the 
pKiific  ocean,  the  geological  history  of  much  of  the  adjacent  continents  has  to  be 
tmfblded.    A  comparison  is  drawn  between  the  structure  of  Northern  Europe  and  of 

No.  lY.— OcTOBKB,  1906.]  2  b 
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North  America,  in  which  it  is  shown  how  many  features  these  ancient  lands  have  in 
common,  and  the  very  perfect  balance  between  the  two  sides  of  the  Atlantic  is 
gradually  demonstrated.  Incidentally  the  history  of  the  older  mountun  chains  of 
the  world  is  sketched,  as  a  sort  of  appendix  to  the  story  of  the  Alps  and  other 
mountains  already  described  in  the  firnt  volume.  It  is  shown  how  the  Atlantic  is 
an  ocean  bounded  mostly  by  broken  fragments  of  continental  masses.  The  long  and 
intricate  story  of  the  Mediterranean  must  also  be  told  in  order  to  explain  many 
exceptional  features  of  the  Atlantic  shores.  The  Pacific,  on  the  other  hand,  is 
surrounded  everywhere  by  folded  ranges  which  on  the  whole  run  parallel  to  the  strand, 
and  are  accompanied  in  a  more  or  less  regular  fashion  by  the  volcanoes  which  con- 
stitute the  great  Pacific  zone  of  fire. 

We  then  pass  to  consider  another  question  of  the  highest  importance,  with  which 
the  name  of  Suess  will  always  be  associated.  The  ridging  up  of  the  Earth's  crust 
by  the  formation  of  mountain  chains  has  hitherto  been  one  of  his  principal  themes. 
The  question  he  now  asks  is  this :  Can  we  recognize  another  type  of  earth-movement 
by  which  the  land  is  slowly  upheaved  or  submerged  over  great  areas  without  marked 
folding?  The  raised  beaches,  so  well  known  to  all  geographers,  have  long  been  held 
to  prove  that  such  changes  have  gone  on  extensively  in  comparatively  recent  times. 
But  after  a  review  of  all  the  evidence,  which  amazes  the  reader  by  the  intimate 
knowledge  shown  of  the  geological  literature  of  all  countries,  the  conclusion  is 
arrived  at  that  there  is  no  good  proof  that  the  land  has  experienced  elevation  and 
depression  of  this  nature.  The  explanation  hinted  at  is  that  the  changes  have  been 
in  the  level  of  the  sea.    But  the  argument  is  destructive  rather  than  constructive. 

Whatever  verdict  posterity  may  bring  in  on  this  question,  the  surpassing  intereft 
of  this  volume  cannot  be  gainsaid.  Every  chapter  is  full  of  geographical  specula- 
tions which  fire  the  student's  imagination.  The  importance  of  the  book  must  be 
measured  rather  by  the  influence  it  has  exerted  on  geological  thought  than  by  the 
rigidity  of  its  demonstrations  and  the  ultimate  triumph  of  its  teaching.  Those  who 
know  it  well  in  its  German  and  French  editions  will  welcome  the  appearance  of  so 
good  an  English  translation,  while  those  who  never  read  it  before  may  bo  con- 
gratulated on  having  it  prepared  for  their  use  in  so  acceptable  a  form. 

J.  S.  P. 

OEKEBAL. 

SuBVBYiKG  Instruments. 

•  Instrumentcnkunde  fdr  Porschungs-Reisende.'     Unter  Mitwirkung  von  Ingenienr 

C.  Seidel  bearbeitet  von  W.  Miller.    Hanover :  Janecke.     J906. 
Among  the  numerous  works  that  have   been  publishel  during  the  last  few 
years  on  scientific  observations  for  travellers  and  the  necessary  outfit,  that  entitled 

•  Instrumentcnkunde  fur  Forschungs-Reisende,'  by  Profs.  C.  Seidel  and  W.  Miller, 
ought  certainly  to  be  classed  with  the  most  useful  and  practical.  At  the  first  glance 
it  has  somewhat  the  appearance  of  an  ordinary  catalogue  of  instruments  by  different 
makers,  but  it  is  in  reality  far  more  than  this,  for  although  it  gives  lists  and  illus- 
trations of  theodolites,  sextants,  barometers,  photographic  apparatus,  instruments 
for  marine  surveying,  for  magnetic  observations,  and  indeed  the  necessary  outfit  for 
almost  every  conceivable  branch  of  scientific  investigation  that  an  explorer  can 
undertake,  with  particulars  as  to  price  and  weight,  yet  it  is  in  no  wise  confined  to  a 
bare  list,  but  contains  valuable  information  as  to  principles  of  construction,  variety 
of  form,  and  many  other  subjects  that  cannot  fail  to  make  the  work  of  considerable 
value  and  practical  imiwrtance.  One  important  subject  dealt  with  is  the  customf 
tariff's  for  scientific  instruments  in  different  countries,  a  list  of  which  is  given,  fol- 
lowed by  useful  information  concerning  frequency  and  dates  of  departure  of  steam- 
ships by  which  instruments  may  bo  sent  from  Hamburg  to  all  parts  of  the  world. 
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As  might  perhaps  be  expected,  this  is  essentially  a  German  work,  and  by  far 
the  greater  number  of  the  firms  of  instrument  makers  are  Q^rman.  Still,  this  is 
not  entirely  the  case,  and  since  makers  in  other  countries  are  included,  it  is  sur- 
prising that  the  list  is  not  more  complete  in  this  respect.  For  instance,  nearly 
ail  the  more  important  makers  in  this  country  are  omitted  from  the  general  list, 
although  the  names  of  some  incidentally  appear  in  the  list  of  scientific  outfit  of  the 
Japanese  government  surveying  ships.  Again,  as  to  instruments,  there  are  some 
important  omissions,  such  as  the  Lloyd-Creak  magnetic  instrument,  from  the  list 
of  instruments  for  magnetic  observations.  No  reference  is  made  to  the  plane-table, 
of  which  many  forms  exist,  and  which  instrument  is  admitted  by  the  best  authorities 
to  be  specially  suitable  for  rapidly  filling  in  topographical  features  between  fixed 
points  on  a  survey.  Amongst  the  apparatus  for  photographic  surveying,  it  is  sur- 
prising that  the  Bridges-Lee  photo-theodolite,  certainly  one  of  the  best,  is  omitted. 

Hints  to  Tsavkllers. 

'Anloitung  zu  wissenscbaftlichen  Beobachtungen  auf  Roiscn.'  Herausgcgebon  von 
Prof.  Dr.  G.  von  Neumayer.  2  vols.  Third  edition.  Hanovor :  Janecke.  1906. 
Friee  (vol,  1),  25m.,  (vol  2),  24fn. 

If  the  geographical  explorer  of  the  present  day  fails  to  bring  back  valuable 
scientific  results  of  his  travels,  or  is  at  a  loss  to  know  how  to  preserve  his  health 
in  the  region  he  may  visit,  or  what  instruments  he  should  take  with  him,  it  can 
hardly  be  due  to  the  fact  that  no  instructions  have  been  published  for  his 
guidance ;  for  apart  from  works  dealing  with  special  subjects,  of  which  several  have 
lately  appeared,  almost  simultaneously  with  the  new  edition  of  this  Society's  '  Hints 
to  Travellers,*  a  third  edition  of  Dr.  G.  von  Neumayer's  'Anleitung  zu  wissen- 
scbaftlichen Beobachtungen  auf  Keisen'  has  been  published.  Although  both  of 
these  works  are  intended  to  furnish  guidance  for  the  intending  travellers  on  scientific 
matters,  the  latter,  since  it  now  consists  of  two  octavo  volumes,  each  containing 
over  eight  hundred  pages,  is  perhaps  more  fitted  for  previous  careful  perusal  than 
to  furnish  practical  hints  in  the  field.  Still,  to  many  the  bulk  may  not  be  a  serious 
difficulty,  and  on  important  expeditions,  the  traveller  acquainted  with  German 
would  doubtless  consider  that  the  valuable  information  the  'Anleitung*  contains 
Ua  more  than  compensates  for  its  weight  and  size . 

The  work  is  certainly  most  exhiiustive  and  complete,  and  no  less  than  thirty- 
two  professors  and  experts  have  contributed  articles  on  the  particular  branch  of 
scientific  inquiry  which  they  have  specially  made  their  own.  To  give  merelj  a 
brief  notice  of  each  of  these  would  be  impossible  in  these  pages,  and  if  any  fault 
can  be  found  it  is  that  too  much  has  been  attempted  for  the  purpose  in  view,  and 
that  the  average  traveller  would  have  profited  more  if  less  had  been  given  and  the 
matter  had  been  more  condensed. 

That  the  latest  discoveries  and  results  of  the  most  recent  investigations  have 
been  taken  advantage  of  may  be  seen  from  a  glance  of  such  articles  as  that  by 
IVof.  S.  Finsterwalder  on  "  Photography  as  an  Aid  to  Land  Surveyin^jj ; "  Dr.  G.  von 
Neumayer  and  Dr.  J.  Edler's  on  **  Magnetic  Observations  on  Land ; "  the  im- 
portant notes  on  "  Magnetic  Observations  on  Board  Ship,**  by  Dr.  Friedrich  Bidling- 
maier;  the  article  by  Dr.  W.  Koppen  on  the  "Use  of  Kites  in  Meteorological 
Observations ;  '*  and  many  others.  A  special  interest  attaches  itself  to  the  article 
on  geology,  inasmuch  as  it  was  the  last  work  of  the  kind  undertaken  by  its  illus- 
trious author,  the  late  Baron  F.  von  Richthofen. 

Very  properly,  the  opening  section  of  the  work,  written  by  Herr  P.  Vogel,  is 
devoted  to  fixing  positions  by  astronomical  obicrvatious ;  but  considering  the  im- 
portance of  this  subject,  and  the  am<juut  of  detailed  iuformatiuu  coiituiued  in  many 
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of  the  others,  this  section  is  hardly  so  complete  as  might  have  been  expected.  In 
addition  to  bare  statements  of  formula,  it  would  have  been  an  advantage  to  the 
ordinary  explorer  if  more  fully  worked  out  examples  of  the  computations  had 
been  given,  and  if  matters  such  as  telegraphic  determination  of  longitude,  and 
longitude  by  occultations  of  stars,  had  received  more  adequate  attention.  The 
astronomical  section  is  followed  by  one  on  route-surveying  and  triangulation  by 
Herr  P.  Vogel ;  and  here  again  some  important  matters,  such  as  plane-table  sur- 
veying, and  the  more  exact  methods  of  computation  of  geodetic  distances,  have 
hardly  received  the  attention  they  deserve.  Still,  both  of  these  articles  are  good 
so  far  as  they  go,  and  those  on  nautical  surveying  and  photographic  surveying  give 
valuable  additional  information  on  these  matters. 

In  conclusion,  Dr.  von  Neumayer  may  be  congratulated  on  the  publication  of 
the  third  edition  of  this  most  useful  work,  and  the  amount  of  labour  and  pains- 
taking care  which  its  venerable  editor  must  have  devoted  to  its  supervision  is 
decidedly  remarkable,  when  it  is  remembered  that  he  has  now  reached  his  eightieth 
year. 
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SUBOPE. 

The  Peopling  of  Switzerland.— An  article  by  M.  Pierre  Clerget  in  the 
Bulletin  of  the  Belgian  Geographical  Society  (1906,  No.  2)  on  the  peopling 
of  Switzerland,  gives  a  clear  and  detailed  account  of  the  relation  between  the  geo- 
graphy  of  that  land  and  its  population.  To  its  mountainous  and  therefore  retired 
character,  Switzerland  owes  its  preservation  of  the  Romansh  language ;  to  its  central 
position,  the  fact  of  its  having  been  peopled  from  prehistoric  times.  All  the 
epochs  between  the  ages  of  stone  and  of  iron  have  been  brought  to  light,  and 
that  not  only  in  the  lake  dwellings  of  Geneva,  Bienne,  ZUrich,  and  Constance^ 
but  also  in  the  region  of  the  sources  of  the  Aar,  Eander,  Lutschine,  Sarioe, 
and  Simme.  Switzerland  falls  naturally  into  the  regions  of  the  AlpB,  occupying 
69*1  per  cent,  of  the  total  surface,  the  Jura  11*4  per  cent,  and  the  intermediate 
plateau  29*5  per  cent.  These  three  regions  have  each  a  distinctive  density  and 
character  of  population  determined  by  its  special  geography.  Its  general  elevatioo, 
however,  assigns  to  Switzerland  the  rearing  of  cattle  as  its  principal  occupation. 
The  vine  is  cultivated  in  Yalais.  In  the  Alpine  valleys  fruit  trees,  cereals,  etc.,  grow, 
while  industries,  such  as  the  working  of  marble,  granite,  and  slate,  exist  There  is, 
moreover,  abundant  reserve  of  water-power,  a  factor  of  vast  capacity,  but  its 
exploitation  lies  in  the  future.  The  characteristic  employment,  however,  of  Switzer- 
land is  cattle-rearing.  That  fact  carries  with  it  a  wide  dispersion  of  the  population. 
The  great  longitudinal  valleys  are  more  populated  than  the  much  more  narrow  and 
abrupt  lateral  ones.  The  highest  inhabited  villages  are  in  the  Orisona.  More  than 
half  the  people  of  that  canton  live  well  above  3000  feet,  two-fifths  of  them  above 
3800  feet  The  great  valleys  bear  on  their  slopes  terraces  due  to  glacier  action. 
Where  the  terraces  are  well  marked  we  find  great  administrative  communes,  often 
composed  of  many  different  centres.  The  physical  factor  seems  to  create  political 
solidarity.  Where,  on  the  other  hand,  the  terrace  is  absent^  quite  small  groups 
constitute  independent  bodies.  Everywhere  alike,  too,  the  sunny  side  is  much 
more  populated  than  the  shady,  and  the  dwellers  in  the  former  look  down  on, those 
in  the  latter.  Included  in  the  interesting  article  is  an  account  of  nomadism,  com- 
munism, "  consertages,*'  etc.,  all  of  geographical  significance.  A  plate  shows  the 
migrations  to  and  fro  of  the  dwellers  of  Chandolin,  between  tho  Rhone  yallegr  and 
the  Alps  from  January  to  December. 
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Population  of  German  Towns  in  the  Middle  Ages.— The  population  of  the 

leading  (German  towus  in  the  Middle  Ages  is  a  question  which  has  long  been  the 
subject  of  inquiry.  Thanks  to  some  lucky  finds  made  in  ancient  town  archives,  it 
is  now  possible  to  state,  according  to  official  enumerations  of  the  fifteenth  century, 
the  figures  of  population  of  a  number  of  such  communities,  in  part  with  complete 
authenticity  (as  in  the  case  of  Niimberg),  in  part  with  a  high  degree  of  probability. 
The  followin«:  is  a  list  of  such  towns : — 


Town. 

Year  of  ennmeratloD. 

Population. 

Stnssburg 

•  •  • 

••  • 

1473-77 

•  •• 

26,198  • 

Niiniberg 

•  •  • 

..• 

1449 

•  •  • 

25,982 1 

Labeck       

•  •  « 

end  of  14th  century 

22,300 

ff                                  •  m  •                       •  •  • 

•  •  • 

end  of  15th  century 

23,672 

Ulm 

•  •  • 

•  •  • 

1427 

20,000 

Augsburg 

•  •  • 

•  •  • 

1475 

18,300 

Rostock      

•  •  • 

•  •  • 

1410 

14,000 

Zurich        

•  ■  • 

•  •  • 

1410 

10,670 

Frankfurt-on-Main 

•  •  • 

•  •  • 

1440 

9000 

xS&Bcl               •  •  •            •  •  • 

•  •  • 

•  •  • 

1471-75 

9000 

Eger 

•  ■  • 

•  •  « 

1446 

7340 

Freiburg  in  Uechtland  (Switzerhmd) 

•  •  • 

•  •  • 

1447-48 

5800 

n                     •» 

«♦ 

•  •  • 

•  •  • 

1444 

5200 1 

Mainz 

•  •  • 

end  of  15th  century 

5767 

Nordlingen 

•  •  • 

•  •  • 

1459 

5295 

Heidelberg 

•  •  • 

•  •  • 

1439 

5200 

Freiberg  in  Saxony 

•  •  • 

•  •  • 

1474 

5000 

Ueberlingen 

•  •  • 

•  •  • 

1444 

4800 

Dresden 

•  •  • 

•  •  > 

1477 

4228 

Butzbach 

• «  « 

•  •  • 

1421 

2235 

Meissen      

•  •  • 

•  *  • 

1481 

2000 

On  the  above  data  the  distinguished  Austrian  statistician.  His  Excellence  von  Inamn- 
Stemegg,  makes  the  following  remarks  in  the  Statiitical  Monthly  (May,  1906) : 
**  This  goodly  roll  of  twenty  towns  suffices  to  reduce  to  their  pro^^er  measure  the  repre- 
sentations, mostly  extravagant,  of  an  earlier  time  respecting  the  wealth  of  population 
of  German  towns  in  the  Middle  Ages.  On  this  list  are  included  towns,  such  as 
Liibeck  and  Augsburg,  belonging  beyond  dispute,  politically  and  economically,  to 
the  most  important  and  influential  of  their  time.  It  can  only  be  regretted  that  pre- 
cisely for  the  two  most  important  communities  of  the  old  German  Empire,  Cologne 
and  Vienna,  no  available  sources  have  been  discovered  for  the  determination  of  their 
population.  Were  the  figures  of  population  for  these  cities  ascertained,  they  would 
furnish  the  high-water  mark  of  city  population  for  Middle  Euroi)e  in  that  i^eriod. 
They  would,  however,  further  supply  evidence  that  a  i)opulation  which  nowadays 
seems  hardly  adequate  for  a  modem  second-rate  town,  was  yet  in  those  times  a 
factor  of  great  power,  not  only  on  account  of  the  generally  low  standard  of  popula- 
tion in  the  empire  and  its  territories,  but  also  by  reason  of  the  exceedingly  strong 
tide  of  rich  civic  life  pulsating  in  these  autonomous  cummuniiies." 

ASIA. 

Earth-moTements  and  River  Profiles  in  Peninsular  India.  — In  the 

Records  of  the  QeologiccU  Survey  of  India,  vol.  83,  part  1,  Mr.  £.  Yredenburg  calls 
attention  to  the  marked  deviation  from  the  normal  displayed  by  the  profiles 
of   several  of   the  rivers  of   the  Indian  peninsula,   notably   the   Narbada,  and 

*  Exclnding  people  in  transit,  20,722.  f  Excluding  people  in  transit,  20,165. 

X  Not  counting  people  in  transit. 
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tlie  conclusions  to  be  drawn  respecting  movements  of  the  surfkoe  in  recent 
geological  times.  The  subject  is  of  interest  from  the  fact  that  the  phenomenon 
feems  to  be  not  merely  a  local  one,  but  to  belong  to  a  series  of  simultaiieouB 
movements  which  have  been  of  considerable  importance  in  determining  the  exist- 
ing configuration  of  large  parts  of  the  Earth's  surface.  The  upper  part  of  the 
Narbada  basin  is  occupied  by  an  immense  deposit  of  Pleistocene  alluvium,  rich  in 
mammalian  fossils,  which  boring  has  shown  to  fill  a  rock-basin  of  great  depth. 
On  emerging  from  the  alluvial  plain,  near  Handia,  the  profile  of  the  river  becomes 
suddenly  steeper,  and  from  this  point  to  the  sea  is  almost  a  straight  line  instead  of 
presenting  the  curve  characteristic  of  most  river-courses  with  their  gradually  decreas- 
ing fall.  The  general  straightness  of  course  also  points  to  the  agency  of  recent 
surface  changes.  Somewhat  similar  features  are  observable  in  the  case  of  other 
rivers,  such  as  the  Tapti,  with  its  tributary  the  Puma,  and  the  upper  Godaveri,  all 
of  which  traverse  planes  of  old  alluvium,  on  leaving  which  their  gradient  becomes 
markedly  steeper.  It  has  been  sought  to  account  for  this  by  supposing  an  uplift  of 
the  western  side  of  the  peninsula  relatively  to  the  eastern,  but  Mr.  Vredenburg 
points  out  that  the  result  in  the  case  of  the  Grodaveri  would  necessarily  be  the 
reverse  of  that  in  the  case  of  the  westward-flowing  streams.  A  more  satisfactory 
explanation  would  be  forthcoming  on  the  supposition  of  an  extensive  though  shallow 
warping  of  the  surface  along  certain  definite  lines.  A  single  anticlinal  ridge,  running 
west  of  the  western  end  of  the  Narbada  and  Puma  plains,  with  a  strike  slightly 
east  of  north,  would  also  cut  the  upper  Godaveri  at  the  lower  end  of  its  plain  of 
ancient  alluvium,  and  so  account  for  the  accumulation  of  all  three  deposits,  w^hile  a 
parallel  ridge  would  account  for  the  plain  of  Ehandesh.  Similar  exceptional  features 
in  the  profile  of  the  Rhine  are  also  largely  due  to  Pleistocene  crust-movementa,  while 
many  features  of  northern  topography,  e,g.  the  Swiss  and  North  American  lakes,  have 
been  ascribed  to  similar  and  contemporaneous  agencies.  In  the  latter  cases  glacial 
conditions  played  their  part,  but  the  simultaneous  occurrence  of  Earth-movements 
in  a  country  where  glaciation,  at  the  time,  is  out  of  the  question,  strengthens  the 
idea  that  the  ice  had  little  more  influence  than  to  preserve  the  effects  of  such  deforma- 
tion. Such  a  widespread  warping  of  the  surface  in  Pleistocene  times  would  be  a 
remarkable  fact,  but  further  data  from  regions  intervening  between  India  and 
Europe  are  needed.  Mr.  Vredenburg  suggests  the  possibility  that  the  present  isdii- 
tion  of  most  of  the  drainage  of  Persia  and  neighbouring  countries  may  be  in  part  the 
result  of  similar  movements. 

Dr.  Tafel's  Jonmey  in  Horth-West  China.— A  further  letter  from  this 

traveller  (Journal^  27,  302),  printed  in  the  Zeitschri/t  of  the  Berlin  Geographical 
Society  (1906,  No.  5),  continues  the  account  of  his  interesting  researches  down  to 
February  25  last,  at  which  date  he  was  at  Hsi-ning,  in  the  Euku-nor  regtcm. 
The  previous  letter  had  left  the  traveller  at  Ewei-hwa-cheng,  near  the  north-eastern 
angle  of  the  course  of  the  Hwang-ho.  G  reat  scarcity  was  prevailing  in  this  district^ 
and  the  traveller  comments  on  the  absence  of  enterprise  on  the  part  of  the 
mandarins,  who,  by  inaugurating  a  system  of  irrigation,  might  make  of  the 
neighbouring  Hwang-ho  valley  a  veritable  granary.  Kvvei-hwa-cheng  is  well  known 
as  a  centre  of  the  wool  trade  between  China,  Mongolia,  and  Northern  Tibet,  and  the 
traveller  gives  some  interesting  details  as  to  the  method  of  transport,  and  so  forth. 
From  this  place  he  travelled  to  Bautu,  on  the  Hwang-ho,  making  a  circuit  through 
the  mountain  range  to  the  north,  the  In-shan  of  the  maps,  though  the  only  name 
current  in  the  country  is  Da-tsing-shan,  as  it  is  correctly  given  by  RockhilL  It 
consists  mainly  of  steeply  inclined  Archaean  formations,  and  foims  a  very  nggcd 
wall-like  escarpment  with  an  undulating  steppe  beyond.  In  this  region  the  Qiinets 
are  pressmg  back  (or  assimilating)  the  Mongols,  but  their  agricultural  operationi 
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are  limited  by  want  of  rain,  which  falls  regularly  only  in  the  hills.  From  Bautu 
(which  has  nearly  the  same  importance  as  Ewei-hwa-cheng)  the  ti-aveller  crossed 
the  Hwang-ho  valley,  the  southern  part  of  which  is  a  useless  steppe,  and  ascended 
to  the  moderately  elevated  Ordos  country.  Here  too  the  Mongols  are  bein^ 
rapidly  displaced  by  Chinese,  who  now  form  more  than  half  the  population.  The 
first  part  of  the  Ordos  country  consisted  of  horizontal  strata  rich  in  silicates,  sand 
being  hardly  anywhere  seen.  The  grassy  plain  was  covered  with  vast  herds  of 
sheep  and  camels  belonging  to  the  Mongols  under  the  Ordos  chief  Wang.  Further 
south  sand  became  more  and  more  plentiful,  forming  great  barchanes  and  blocking 
many  of  the  original  valleys.  At  length  hills  appeared  to  the  south,  and  the  towers 
and  battlements  of  the  Great  Wall  appeared.  It  is  here  composed  entirely  of  blocks 
of  loesF,  which  here  makes  its  appearance.  The  wall  is  threatened  by  the  advancing 
sands  from  the  north,  as  well  as  by  the  loess  itself,  and  the  city  of  Yu-lin  is  like- 
wise half  buried  in  saud.  No  traveller  had  previously  made  bis  way  to  this  place 
in  foreign  dress,  and  Dr.  Tafel  was  subjected  to  much  annoyance.  South  of  this 
he  crossed  a  low  range  formed  by  a  gigantic  wall  of  loess  over  1500  feet  thick,  and 
seeming  to  represent  the  Lu-kwa-ling  of  the  maps.  Beyond  Anbien  he  left  the 
main  road  to  Ning-hia,  in  order  to  touch  the  northern  spurs  of  the  Liu-pan-shan. 
The  formations  here  showed  traces  of  much  dislocation  and  pressure,  and  the 
structure  was  difficult  to  make  out.  Dr.  Tafel  endeavoured  to  follow  the  Hwang- 
ho  from  Chung-wei  to  Lan-chau,  but  found  that  it  passed  through  a  wild  gorge, 
impassable  by  foot-passengers,  having  here  to  break  through  the  extreme  easterly 
spurs  of  the  Nan-shan.  The  population  was  exceedingly  scanty,  and  from  what  he 
saw,  Dr.  Tafel  is  inclined  to  put  the  whole  population  of  Kansu  at  far  less  than  has 
been  supposed — some  two  or  three  millions  only.  From  Lan-chau  he  made  his 
way  to  the  country  north  of  Kuku-nor,  but  his  caravan  was  attacked  by  Tibetans 
and  forced  to  beat  a  retreat.  He  hoped,  however,  after  renewing  his  equipment,  to 
carry  out  his  intended  journey  through  north-easlern  Tibet. 

Ascent  of  Cherimai  Volcano.— The  Tijdschrift  of  the  Royal  Netherlands 
Geographical  Society  for  March  last  gives  a  provibional  notice  of  an  ascent,  made  on 
December  24  and  25,  1905,  of  the  gigantic  volcano  of  Cherimai,  in  Java.  Previous 
ascents  were  those  of  van  Blurae  (1B25),  Junghuhn  (1837),  and  van  Hocvell  (1844). 
This  last  ascent  was  made  by  Heer  J.  A.  Deknatel  and  five  other  mountaineers 
from  Linger  Jati,  east  by  north  of  the  summit.  Starting  at  7.30  a.m.,  the  expedition 
climbed  on  horseback  till  9.  Beyond  the  top  of  Gedeh,  their  path  ran  without  a 
break  through  dense  primaeval  forest  Then,  rising  into  the  zone  of  European  vege- 
tation, they  experienced  groat  difficulty  in  breathing,  the  heart's  beating  being  felt 
up  to  the  throat  on  makiog  a  ten  minutes'  climb.  At  3  p.m.  they  were  within  1000 
feet  of  the  pinnacle.  After  a  further  climb  of  three-quarters  of  an  hour,  four  of  them 
reached  the  rim  of  the  crater  at  5.45.  The  cavity,  with  its  continuous  rumble  and 
aolphurous  steam,  made  an  unspeakable  impression.  All  around,  however,  was 
dense  fog.  Descending  to  their  hut  within  1000  feet  from  the  top,  where  they 
passed  a  cold  night  with  the  thermometer  at  47°,  they  started  again  next  morning 
at  4,  and  reached  the  top  at  5.  At  5.30,  under  the  rising  sun  and  a  cloudless  sky, 
they  had  a  view  extending  from  far  beyond  Pekalong  to  Krawang,  with  the  sea  in 
front,  and  in  the  distance  the  peaks  of  all  the  volcanoes  of  mid  Java.  Starting  at 
7^,  four  of  them  made  the  circuit  of  the  crater  in  two  hours. 

The  Hame  Halemahera  (Jilolo). — The  derivation  and  meaning  of  the  word 
"Halemahera"  is  discussed  in  the  Tijdschrift  of  the  Eoyal  Netherlands  Geographical 
Society,  vol.  88,  No.  2.  In  an  earlier  number  of  the  Fame  journal,  the  word  was 
represented  as  Tidorese,  and  as  signifying  "  Mother  of  the  land,"  relatively  to  which 
Tidore  was  ielandj  **  child  of  the  land."    A  letter  from  P.  A*  Oudemans  in  the  above 
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journal  quotes  a  passage  from  F.  S.  A.  de  Clercq,  stating  that  the  name  means 
support  or  foundation  of  the  land,  and  should  properly  run  Hal^mah^ra.  Hal^ 
however,  is  Tidorese,  corresponding  to  the  Tematan  '*  Kaha,''  though  nobody  thinks 
of  saying  "Eaha^ma-hera."  In  Tidorese  pure  and  simple,  the  name  would  be 
'^  Hal^jorah,"  and  nobody  can  explain  the  barbarous  combination  of  the  two 
languages.  Following  a  peculiarity  of  the  whole  of  the  Indian  archipelago,  the 
natives  constantly  speak  of  "  Halmahera  " — **  great  land  " ;  but  the  people  of  Temate 
apply  the  half  Tematan  and  half  Tidorese  *'  Hslemahera,"  and  the  peojde  of  Tidore 
the  word  *' Halejorah,"  to  the  largest  of  the  Moluccas  proper.  Herr  Ondemans 
further  cites  an  authoritative  passage,  showing  that,  accordiog  to  Oviedo,  the  name 
Halmaheira  properly  applies  only  to  a  province.  The  island  of  Jilolo  was  by  the 
inland  people  called  **  Aliora.**  lliere  is  a  reply  to  this  letter  by  J.  A.  F.  Schnt 
in  the  same  joumaL 

AFBIOA. 

The  Ascent  of  the  Bnwenzori  Peaks. — Full  details  as  to  the  recent  ascent 
of  the  RuweDzori  peaks  by  the  Duke  of  the  Abruzzi  and  his  companions  are  not  yet 
forthcoming,  but  a  letter  from  one  of  the  latter,  Signor  V.  Sella,  communicated  to 
the  Times  by  Mr.  Douglas  Freshfield,  makes  some  addition  to  the  vague  information 
previously  available.  Signor  Sella  says  that  the  duke,  accompanied  by  two 
Courmayeur  guides,  climbed  all  the  five  highest  peaks  of  the  range,  and  took 
from  them  observations  with  a  mercurial  barometer  as  well  as  a  number  of  compass 
bearings.  Captain  Cagni  carefully  measured  a  base- line  near  Bujongolo,  in  oider 
to  ascertain  the  exact  distance  of  the  summit  of  Kiyanja  from  the  rock  shelter 
Kichuchu,  BO  that  the  resulting  map  of  the  snowy  portion  of  the  chain  will  have  a 
firm  basis.  Signor  Sella  also  made  several  ascents  and  obtained  a  number  of  photo- 
graphs and  panoramas,  including  views  in  the  forests  and  valleys  of  the  Mubuku 
and  Bujogo.  The  latter  is  said  by  him  to  be  the  largest  tributary  of  the  Mubuku,  so 
that,  as  Mr.  Freshfield  points  out,  it  seems  to  be  of  more  importance  than  has  been 
suspected.  As  regards  the  height  of  the  highest  peaks,  all  the  information  given  is 
that  they  are  several  hundred  feet  higher  than  Kiyanja  and  to  the  north-west  of  it. 
It  will  be  remembered  that  the  height  obtained  for  Kiyanja  by  the  British  Musemn 
party  (JourmU,  July,  1906,  p.  50)  was  16,379  feet,  but  this  was  by  aneroid  and  boiling- 
point  thermometer  only,  and  may  be  in  excess  of  the  truth.  In  any  case  there  is  no 
reason  to  suppose  that  the  height  of  the  culminating  point  will  greatly  differ  from 
that  given  by  Lieut.  Behrens,  in  the  July  number,  to  the  higher  of  the  two  peaks 
identified  by  him  with  Stuhlmann's  Kanyangungwe.  A  sketch-map  sent  by 
Signor  Sella  to  Mr.  Freshfield  places  the  various  summits  in  positions  closely 
approximating  to  those  of  Lieut.  Behrens,  the  highest  summit  of  the  Italian 
traveller  corresponding  to  Kanyangungwe  of  Lieut.  Behrens.  The  position  of 
Kiyanja,  however,  according  to  Sella,  corresponds  to  that  of  the  peak  estimated  by 
Behrens  to  have  a  height  of  15,692  feet,  and  identified  by  him  with  the  Ngomwim^ 
of  Stuhlmann.  If  this  was  really  Kiyanja  (of  i^hich  Lieut.  Behrens  obtained, 
otherwise,  no  observations),  it  would  help  to  explain  the  fact  that  Mr.  Wollaston 
placed  the  higher  peaks  seen  by  him  at  some  miles  from  Kiyanja,  though  in  this 
case  the  direction  given  by  him  (due  north)  would  not  be  quite  intelligible. 

Hew  Bonte  to  Lake  Chad. — Considerable  activity  is  being  displayed  in  the 
attempt  to  open  up  a  new  route  to  Lake  Chad  through  the  French  Congo  colonies, 
by  way  of  the  upper  Sangha  and  Logone  rivers.  In  the  July  number  of  La 
Oeographie  particulars  are  given  of  an  expedition  which  was  carried  out  in  the  latter 
half  of  1905  by  Lieut.  Lancrenon,  of  the  French  Colonial  Artillery,  while  on  his  way 
to  take  up  a  post  in  the  Chad  territory.  Acting  under  special  instructions  from  M. 
Gentil,  the  Commissary-Geaeral  of  the  French  Congo,  Lieut.  Lancrenon  organised  a 
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caravan  at  Gamot,  on  the  Mamb^rd  branch  of  the  Saogha,  with  the  object  of  explore 
ing  the  little-known  country  between  that  station  aM  Lai,  on  the  Logone.  No 
similar  expedition  had  been  undertaken  since  Captain  LoeflePs  journey  in  1901  (see 
Jowmdl^  YoL  90,  p.  540).  Though  he  covered  a  great  deal  of  new  ground,  Captain 
Loefier  was  unable  to  establish  the  desired  connection  between  Camot  and  Lai,  his 
route  on  the  northward  journey  trending  eitstwards  to  the  Shari,  while  on  the  return 
journey,  after  traversing  the  Tuburi  marsh,  he  reached  Carnot  by  a  route  which  ran 
for  the  most  part  a  considerable  distance  west  of  the  Logone.  The  very  heavy 
mortality  among  the  porters  who  engaged  in  this  earlier  expedition  made  it  extremely 
difficult  for  Lieut.  Lancrenon  to  secure  natives  to  act  as  carriers.  A  start  was 
finally  made  from  Camot  early  in  July,  190a.  The  expedition  first  made  its  way  to 
Kund^  and  then  turned  to  the  north-east  in  the  direction  of  the  Logone.  The 
region  traversed  presented  features  of  great  orographical  and  h}  drographical  interest. 
Several  rivers,  confined  within  narrow  and  precipitous  valleys,  descend  from  the 
Adamawa  highlands  towards  the  Logone  and  the  Shari ;  and  of  one  stream,  the  N*gu, 
the  course  was  found  to  be  broken  by  a  cataract  between  300  and  400  feet  in  height. 
The  Logone  was  struck  not  far  from  a  mountain  mass  named  Bumbabal,  which 
dominates  a  wide  expanse  of  country.  Some  of  the  tribes  encountered  bad  not  even 
heard  of  a  white  man,  and  the  early  stages  of  the  expedition  were  peaceful  in 
character,  but  in  the  Laka  country  the  attitude  of  the  natives  became  decidedly 
hostile.  Lai  was  reached  on  September  4,  after  a  journey  from  Eund4  of  nearly 
400  miles  through  unknown  country.  Circumstances  made  it  necessary  for  Lieut. 
Lancrenon  to  accompany  the  expedition  on  its  return  journey.  On  this  occasion  the 
country  between  Bumbabal  and  Camot  was  traversed  by  a  new  route  which  did  not 
touch  at  Kund4 ;  and  when  Lieut.  Lancrenon  again  turned  north  to  reach  his  post  in 
the  Chad  territory^  he  sought  out  a  third  route  between  Carnot  and  Bumbabal, 
following  in  part  the  course  pursued  by  Captain  Loefier.  What  promises  to  be  a 
still  more  important  expedition  has  been  despatched  to  the  French  Congo  by  the 
Paris  Geographical  Society,  under  the  leadership  of  Commandant  Lenfant,  with  the 
object  of  developing  communications  between  the  Sangha  and  the  Logone  basins. 
Efforts  will  also  be  made  to  secure  reliable  data  about  the  economic  resources  of  the 
country,  and  to  extend  French  authority  among  the  tribes.  The  upper  Sangha 
Goncession  Company  has  contributed  largely  to  the  funds,  which,  according  to  the 
'D^peche  ColonuUcy  amount  to  £7400.  Including  the  leader,  the  European  staff  of 
the  expedition  will  number  no  fewer  than  nine  members.  As  might  be  expected. 
Commandant  Lenfant,  who  left  France  for  Brazzaville  on  August  25,  will  devote 
special  attention  to  the  navigability  of  the  waterways  he  is  to  explore.  On  the  way 
to  Carnot  some  time  is  to  be  spent  in  exploring  the  forest  region  around  Nola,  where 
the  Mamb^re  and  the  Ead^'i  flow  together  to  form  the  Sangha.  Beyond  Carnot  the 
plans  of  the  expedition  will  largely  be  determined  by  circumstances.  Somewhat 
different  in  character  is  another  expedition,  which  has  been  organized  by  the  Paris 
Qeographical  Society  with  the  assistance  of  the  Pasteur  Institute,  for  the  study 
mainly  cf  the  distribution  and  characteristics  of  the  sleeping  sickness  in  the  French 
Congo,  particularly  in  the  upper  Ubangi  region.  A  sum  of  £8000  has  been  sub- 
scribed for  the  purposes  of  the  mission,  at  the  head  of  which  will  he  Surgeon-Major 
Martin,  who  has  had  experience  of  tropical  diseases  both  in  Indo-China  and  in  West 
Africa.  The  mission  is  due  to  start  from  France  this  month  (October),  and  will,  it 
is  expected,  be  absent  about  a  year  and  a  half. 

8Sb  Thom^  Island. — A  paper  by  M.  Aug.  Chevalier,  in  La  Oiographie 
(toL  18,  No.  4),  gives  a  fresh  and  graphic  picture  of  the  Island  of  Silo  Thom^,  in  its 
physical,  historical,  and  more  especially  economic  aspects,  as  a  result  of  a  sojoum 
of  some  weeks  in  1905.    Its  population,  38,000,  is  distributed  between  the  city. 
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7  villages,  and  over  200  plantations.  There  are  2500  Europeans;  over  11,000 
negroes  converted  to  Catholicism ;  2000  Angolan  fishcrfolk,  the  descendants  of 
200  slaves  stranded  on  the  coast  in  1540 ;  and  20,000  imported  labourers,  mostly 
from  Angola.  By  nature  a  wild  chaos  of  mountains,  intersected  by  ravines  opposing 
the  most  stubborn  resistance  to  cultivation,  the  island  has,  practically  since  1870, 
thanks  to  prodigious  and  ingenious  industry,  been  converted  into  a  vast  tropical 
garden  of  exuberant  fertility.  Its  superabundant  watercourses,  too,  are  now  being 
utilized  as  water-power  and  for  irrigation.  Half  the  island  is  now  under  cultivation ; 
a  quarter  in  the  centre,  occupied  with  forest,  is  still  capable  of  plantation  ;  whilst  Uie 
other  quart er-^marsh,  dunes,  and  barren  almost  inaccessible  peaks — is  economically 
useless.  The  clima'e  is  mild  and  humid,  with  wet  and  dry  seasons,  but  the  tempera- 
ture hardly  varies  all  the  year  round.  Yet  three  climatic  regions  are  distinguish- 
able :  (1)  the  north  and  north-east,  comparatively  dry ;  (2)  the  south  and  south-west, 
much  more  humid ;  (3)  the  region  of  high  altitudes.  The  cultures,  again,  are 
divisible  into  altitudinal  zones :  that  of  the  oil  palm  eztinds  from  sea-level  up  to 
800  feet ;  cacao  is  grown  chiefly  between  520  and  1300  feet ;  sugar-cane  at  low 
altitudes;  coffm  arahica  from  2300  to  4000  feet.  The  two  great  products  are 
cacao  and  coffee.  In  1905  the  cacao  production  of  SSo  Thom^  and  Principe  (23,187 
tons)  much  exceeded  that  of  Ecuador  (18,268  tons),  and  still  more  that  of  Trinidad 
(18,968  tons) ;  and  in  a  few  years  the  two  islands  should  double  their  present  pro- 
duction. Other  cultures  are  quinquina,  introduced  in  1864  ;  bananas ;  and  European 
vegetables,  which  thrive  from  3300  to  4500  feet.  In  an  ascent  of  the  peak,  the 
height  of  which  M.  Chevalier  places  at  6640  feet,  he  gathered  ten  species  of  plants 
nowhere  existing  save  on  the  flanks  of  the  mountain. 

AMSBIOA. 

Tide-levels  and  Datum-planes  on  the  Paeifio  Coast  of  Canada.— The 

Canadian  survey  of  tides  and  currents  has  lately  been  extended,  under  the  able 
direction  of  Dr.  W.  Bell  Dawson,  to  th^  coasts  of  British  Columbia,  and  an  account 
of  the  work  so  far  accomplished  has  been  given  in  a  supplement  to  the  annual 
report  of  the  Department  of  Marine  and  Fisheries  (Ottawa,  1906).  An  important 
piece  of  work,  which  had  to  be  undertaken  in  an  early  stage  of  the  survey,  was  the 
determination  of  a  plane  of  reference  for  the  height  of  the  tide  in  the  various  harbours, 
and  its  correlation  with  previously  employed  datum-planes.  The  value  of  reliable 
levels  is  obvious  from  the  poiut  of  view  of  harbour  and  other  public  works,  as  well 
as  for  marine  purposes,  while  from  a  geographical  standpoint  they  are  of  unusual 
interest  in  this  particular  region  on  account  of  the  rapid  alteration  in  the  relative 
height  of  land  and  sea  which  seems  to  be  taking  place  at  the  present  time.  The 
fixing  of  a  satisfactory  basis  for  the  tide-levels  was  the  more  important  on  account 
of  the  uncertainty  prevailing  in  regard  to  the  datum-planes  of  important  surreys, 
or  the  absence  of  means  of  correlation,  owing  to  loss  of  records.  The  obvious 
plane  of  reference  to  be  adopted  in  connection  with  tidal  observations  is  mean  sea- 
level,  and  the  unusual  character  of  the  tides  on  the  Pacific  coast  renders  it  im- 
portant to  adopt  the  best  method  of  obtaining  its  value.  The  leading  feature  in 
the  Pacific  tide  is  a  pronounced  diurnal  inequality  in  time  and  height,  according 
with  the  declination  of  the  moon,  but  subject  also  to  an  annual  variation  with  the 
change  in  the  declination  of  the  sun.  In  the  enclosed  waters  the  tide  curve  has 
quite  an  anomalous  appearance,  the  sea  often  standing  for  a  long  time  near  high- 
water  level,  with  a  sharp  and  short  drop  once  in  the  day.  The  spring  and  neap 
tides  are  thus  reduced  to  a  secondary  feature.  Under  these  circumstances  there  it 
a  notable  difference  between  the  half-tide  level  and  the  true  value  of  mean  lea- 
level,  and  the  determination  of  the  latter  requires  the  hourly  ordinates  to  he  taken 
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throughout  the  year  by  a  registering  gauge.  By  carryiog  out  this  work  it  is 
hoped  that  a  basis  has  been  secured  by  which  some  approximation  to  the  rate  of  rise 
of  the  land  now  in  progress  can  be  attained.  Much  paiDS  has  also  been  taken  to 
correlate  the  various  datum-planes  which  have  been  employed  at  Victoria  and 
Esquimault,  one  most  fortunate  result  being  the  establishment  of  the  lost  Public 
Works  datum  (and  others  depending  on  it),  with  the  help  of  a  record  of  which 
the  present  engineering  staff  were  unaware. 

FOLAB  BSGI0H8. 

^  The  Polar  Cosferenoe  at  Brussels. — Representatives  of  some  of  the  prin- 
cipal countries  and  bodies  interested  in  polar  research  met  at  Brussels  early  in 
September,  under  the  presidency  of  M.  Beemaert,  Minister  of  State,  to  discuss  the 
propoFal  for  an  "International  CJonimission  fur  the  Study  of  the  Polar  Regions," 
put  forward  last  year  by  Belgian  representatives  at  the  Economic  Congress  at  Mons. 
After  considerable  discussion,  a  scheme  put  forward  by  Dr.  Charcot  was  adopted 
on  September  10,  with  some  modifications,  by  a  committee  mainly  composed  of 
explorers,  and  on  the  following  day  was  accepted  by  the  Congress  in  plenary 
session.  The  commission  will  be  constituted  by  the  inclusion  of  two  effective  and 
two  extra  members  of  each  country  that  has  taken  part  in  polar  exploration,  with 
arrangements  for  the  addition  of  representatives  of  countries  that  may  at  any  time 
be  organizing  new  expeditions.  Corresponding  members  may  also  be  nominated 
from  the  ranks  of  explorers  or  others  who  have  carried  out  scientific  research  in 
regard  to  the  Polar  regions.  The  members  are  to  hold  oflBce  for  six  years,  half  of 
the  number  retiring  at  the  end  of  three  years,  but  being  eligible  for  re-election. 
They  are  to  elect  a  president,  a  vice-president,  and  two  secretaries.  This  scheme 
is  the  result  of  a  compromise  between  the  views  of  those  who  desired  the  com- 
mission to  be  composed  entirely  of  polar  explorers,  and  those  who  wished  to  give 
it  a  more  comprehensive  character,  both  as  regards  its  composition  and  methods  of 
action.  It  was  understood,  however,  that  its  Ecope  might  be  widened  in  future. 
At  present,  at  least,  it  wuU  not  organize  expeditions  on  its  own  account,  its  main 
objects  being  defined  as  the  establishment  of  closer  relations  between  polar  explorers, 
and  the  co-ordination  of  methods  of  observation.  Especial  stress  was  laid  on  the 
second  of  these  objects,  and  it  was  urged  that  all  occanographical  work  should 
conform  to  the  methods  adopted  by  the  International  Association  fur  the  Study  of 
the  Sea. 

The  Wellman  Airship  Expedition. — News  received  at  Hammerfest  from 
Mr.  Wellman  at  the  end  of  August  was  to  the  efi'ect  that,  owing  to  faults  in  the 
mechanical  equipment  of  his  airship,  the  voyage  northward  had  been  postponed 
until  next  year,  a  possibility  which  he  had  kept  in  view  from  the  first.  The  prepara- 
tions in  Spitsbergen  had  progressed  satisfactorily,  but  the  car  would  be  entirely 
rebuilt  in  Paris  during  the  coming  winter. 

The  Voyage  of  the  "  Gjba." — Captain  Amundsen  has  telegraphed  to  King 
Haakon  auLouncing  the  safe  arrival  of  the  Oj6a  at  Cape  Kome  in  Alaska,  the  north- 
west passage  having  thus  been  completely  accomplished  by  him.  King  Haakon 
has  signified  his  assent  to  the  naming  of  the  coast  charted  by  the  expedition  after 
himself  and  Queen  Maud. 

Mr.  Mikkelsen's  Expedition. — We  have  received  news  from  Mr.  Mikkelsen 
bringing  the  account  of  his  doings  down  to  August  18.  He  appears  to  have  en- 
countered unusual  difficulties  at  the  outset  of  his  undertaking,  and  was  apprehensive 
of  being  unable  to  keep  to  his  programme  as  regards  this  year's  winter  quarters. 
On  the  way  to  Bering  strait  he  had  touched,  among  other  places,  at  St.  Lawrence 
island,  where  half  the  requited  number  of  dogs — fine,  big  aiiimals^i^cre  cbtaincd. 
A  gale,  accompanied  by  fog,  made  it  inn  possible,  hoi^eYer,  to  reach  the  Sibeiian 
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coast,  and  a  course  was  shaped  for  Port  Clarence,  but  adverse  wind  and  current  kept 
the  ship  drifting  to  and  fro  for  three  days  amid  considerable  danger.  The  port  was 
reached  at  last,  but  the  leader's  plans  were  thrown  out  of  gear  by  the  serious  illness 
of  Mr.  Detlevsen,  necessitating  his  being  sent  back,  and  by  the  desertion  of  two  of 
his  men.  A  start  was  again  made  on  July  22,  but  the  season  proved  quite  an 
abnormal  one — wind  and  current  coming  persistently  from  the  north,  and  making 
it  impossible  to  make  any  good  progress,  owing  to  the  closeness  of  the  ice  to  the 
coast.  Down  to  August  18  none  of  the  whalers  frozen  in  last  year  had  made  their 
appearance,  and  Mr.  Mikkelsen's  was  only  the  second  vessel,  and  the  first  sailing 
vessel,  thnt  had  made  its  way  as  far  as  Point  Barrow,  gales  and  fog  continually 
hindering  an  advance.  At  the  time  of  writing  there  were  indications  of  a  southerly 
wind,  and  Mr.  Mikkelsen  hoped  that  this  would  make  it  possible  to  proceed  east- 
ward past  the  point.  He  intended  to  push  as  far  as  possible  during  the  month  of 
navigation  remaining,  and  to  do  as  good  work  as  possible  wherever  it  might  be 
necessary  to  go  into  winter  quarters.  Next  summer  he  hopes  to  carry  out  the 
original  plan,  spending  two  more  years  in  the  Arctic,  should  the  additional  funds 
(some  £220)  thus  made  necessary  be  forthcoming.  A  further  communication  may 
be  expected  from  the  explorer  after  the  winter  quarters  have  been  reached. 

Io6  and  its  Moyementa  in  Baffin  Bay. — A  very  thorough  study  of  the  move- 

ments  of  the  ice  in  the  region  of  Baffin  bay,  as  a  result  of  currents  and  weather 
influences,  forms  part  7  of  the  Veroffentlichungen  of  the  'Institut  fur  Meereskundo' 
and  the  Geographical  Institute  of  Berlin  University.  Its  author  is  Dr.  Ludwig 
Mecking,  who,  after  a  general  discussion  of  the  relative  influence  of  currents  and 
wind  on  drift-ice,  deals  in  full  detail  with  the  effects  of  both  agencies  in  the  area  in 
question.  From  theoretic  considerations,  supported  also  by  actual  instances,  he 
concludes  that  while  pack-ice  is  influenced  in  its  movements  by  any  wind  that  is 
blowing  at  the  time,  and  while  icebergs  are  of  course  moved  by  the  wind  when 
currents  are  practically  absent,  the  wind  has  but  a  minor  effect  in  the  case  of  bergs 
where  definite  currents  exist  In  tracing  in  detail  the  efi'ects  of  currents  in  the 
Baffin  bay  area,  the  writer  has  naturally  to  examine  minutely  the  whole  regime  of 
the  circulation,  and  this  section  is  perhaps  the  most  important  part  of  the  memoir,  as 
some  of  the  conclusions  arrived  at  difi'er  from  those  of  previous  writers  like  Pettersson. 
In  particular,  ho  holds  that  the  so-<»lled  '*  North  water,'*  south  of  the  entrance  to 
Smith  sound,  which  is  remarkable  from  its  comparative  freedom  from  ice,  even  in 
winter,  is  really  Atlantic  water,  which  enters  Davis  strait  as  an  under-current,  and 
comes  to  the  surface  in  the  far  north.  Others  have  considered  it  to  be  derived  from 
the  relatively  warm,  northward-flowing.  West  Greenland  current;  but  besides 
adducing  evidence  to  show  th^t  the  Davis  under-current  is  maintained  for  a  long 
distance  through  Baffin  bay.  Dr.  Hecking  contends  that,  as  there  seems  little  doubt 
that  a  movement  of  cold  water  takes  place  southward  in  the  vicinity  of  Cape  York, 
it  would  be  impossible  for  the  warmer  water  of  the  West  Greenland  current  to 
make  its  way  across  this  to  the  position  of  the  North  water.  Another  important 
point  is  that  of  the  existence  and  source  of  the  "  middlo-ice  current,**  running  south- 
wards from  Melville  bay,  which  Dr.  Hecking  considers  to  receive  an  impiilse  from 
three,  more  primary,  currents  (including  the  Davis  under- current),  besides  that 
which  results  from  the  melting  of  ice  in  the  bay.  In  summarizing  the  general 
system  of  circulation,  he  shows  that  all  the  various  components  combine  to  feed 
the  great  Labrador  current,  which  maintains  its  unity  until  outside  the  limits  of  the 
area  dealt  with.  The  question  of  the  effects  of  weather  conditions  is  more  com- 
plicated, and  must  be  referred  to  briefly  only.  Besides  causing  minor  variations  in 
the  conditions  of  ice-drift,  weather  plays  an  important  part  in  determining  the 
amount  of  ice  present  from  year  to  year  in  the  sea  oif  Newfoundland.    Dr.  Hecking 
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points  out  that  it  is  necessary  to  deal  separately  with  the  sea-ice  and  glacier-ice.  He 
finds  that  the  amount  of  the  former  varies  directly  with  the  steepness  of  the  pressure- 
gradient,  during  the  months  November  to  January,  between  South  Greenland  and 
the  mouth  of  the  St.  Lawrence.  The  amount  of  glacier-ice  depends  on  more 
complex  causes,  the  weather  of  the  preceding  summer  exercising,  however,  a  pre- 
dominant influence.  In  conclusion,  the  writer  points  out  the  need  of  research  to 
elucidate  (I)  the  question  of  periodic  variations  in  the  amount  of  ice;  (2)  the 
relation  between  years  of  abundant  ice  in  the  Iceland  and  Newfoundland  waters 
respectively. 

XATHEXATIGAL  GBOOSilPHY. 

Determination  of  Areas. — Ihe  methods  by  which  the  superficial  areas  of  con- 
tinents, countries,  islands,  and  seas  were  obtained  by  geographers  in  early  times,  and 
the  history  of  their  subsequent  development,  form  a  subject  that  must  always  be  of 
interest  and  importance,  and  it  is  striking  that  comparatively  little  has  been  written 
im  the  subject  True,  brief  accounts  are  to  be  found  in  the  wiitings  of  Humboldt, 
Vivien  de  St.  Martin,  Gelcich,  and  others,  but  these  are  far  from  complete,  or  deal 
with  the  subject  from  special  points  of  view.  This  want  has  now  to  a  great  extent 
been  supplied  by  two  important  papers  by  Dr.  W.  Schmiedeberg,  of  Leer,  which 
have  appeared  in  Nos.  3  and  4  of  the  Zeitschri/t  der  Oesdlscha/t  /iir  Erdkunde  zu 
Berlin  for  the  present  year,  under  the  title  "  Zur  Geschichte  der  Geographischen 
Flachenmcssung  bis  zur  Erfiodung  des  Planimeters."  The  subject  is  dealt  with 
under  the  three  following  sections :  (i.)  From  the  time  of  the  ancients  to  the  middle 
of  the  seventeenth  century ;  (ii.)  From  the  middle  of  the  seventeenth  to  the  middle 
of  the  eighteenth  century ;  (iii.)  From  the  middle  of  the  eighteenth  to  the  middle  of 
the  nineteenth  century.  Although  the  first  section  contains  useful  information 
M  to  the  earliest  approximate  method?  of  obtaining  superficial  areas,  it  is  with  the 
last  two  that  Dr.  Schmiedeberg  principally  deals,  and  concerning  which  he  has 
evidently  made  a  special  study.  In  the  forty-two  pages  which  he  devotes  to  these 
latter  he  gives  a  most  useful  account  of  the  various  methods  by  which  estimations 
and  measurements  of  areas  were  made,  with  some  of  the  results  obtaioed,  making 
reference  to  many  authorities  from  whom  he  quotes.  The  third  section  is  exception- 
ally complete  considering  the  comparatively  few  pages  at  the  author's  disposal,  and 
commences  with  the  date  of  the  publication  of  Biisching's  '  Neue  Erdbeschreibung,' 
in  1754,  traces  the  history  of  the  subject  down  to  the  year  1850,  giving  also  a  short 
account  of  the  invention  of  the  planimeter,  and  finishing  with  a  theoretical  dis- 
cussion of  the  more  exact  methods  and  computations  for  obtaining  measurements 
of  large  areas  and  zones,  taking  compression  and  the  figure  of  the  Earth  into  con- 
sideration. The  history  and  development  of  the  various  methods  and  devices  for 
obtaining  superficial  areas  corresponds  pretty  much  with  the  history  of  geographical 
discovery,  and  in  the  earliest  times  the  results  were  naturally  extremely  rough  and 
approximate,  not  only  on  account  of  the  methods  themselves  being  at  fault,  but 
owing  to  the  erroneous  conceptions  of  the  land  forms  and  dimensions  of  the  Earth. 
As  geographical  knowledgq  increased,  the  demand  arose  for  more  exact  measure- 
ments, and  with  these  demands  the  methods  of  obtaining  them  were  forthcoming. 

GSirSSAL. 

Vaoation  Course  at  the  Oxford  School  of  Geography.— The  third 

biennial  Vacation  Course  in  Geography  was  held  this  year  from  Tuesday,  August  7, 
to  Friday,  August  24.  There  were  sixty-five  students,  more  than  double  the 
number  of  1904.  Eleven  students  came  with  grants  from  the  West  Biding  County 
Goondly  and  one  with  a  grant  from  the  Glamo-gan  County  Council.    Each  morning 
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lectures  were  given  at  nine  and  at  ten  in  the  lecture-room  of  the  University  MuBeum, 
which  was  kindly  lent  by  the  Museum  Delegates.    This  permitted  the  preparation 
of  the  lecture-room  and  map-room  at  the  School  of  Geography  for  the  practical 
work  which  occupied  the  rest  of  the  morning.    To  avoid  overcrowding,  the  students 
were  divided  into  three  sections,  two  of  which  took  practical  work  indoors,  while 
the  third  carried  out  exercises  in  map-making  in  the  field.    The  work  at  the  School 
of  Geography  was  carried  out  by  the  Reader  in  Geography  and  Mr.  J.  F.  Unstead, 
of  Goldsmiths*  Ck>llege,  with  the  assistance  of  Misses  N.  £.  MacMunn  and  L. 
Jowitt,  Prof.  G.  W.  Hoke,  of  Miami  University,  Ohio,  and  Messrs.  E.  F.  Elton 
and  H.   0.  Beckit.     The  field  mapping  was  under  the  direction  of  Messrs.  R. 
Slvewright  and  B.  V.  Darbishire.    The  course  was  opened  by  Mr.  H.  J.  Mackinder, 
who  discussed  the  matter  and  method  of  geography,  and  in  illustration  analyzed 
the  geographical  conditions,  physical  and   political,  of  the  eastern  end  of  the 
Wealdan  area.    The  other  lectures  were  as  follows :  four  lectures  on  the  Growth 
of  Geographical  Ideas,  by  Mr.  C.  R.  Beazley ;  four  on  Greece  and  Asia  Minor,  by 
Mr,  J.  L.  Myres ;  two  on  Palestine,  by  Mr,  J,  F.  Unstead.     Eleven  lectures  were 
devoted  to  different  aspects  of  the  geography  of  the  British  Isles:  three  by  the 
Rev.  E.  C.  Spicer  on  its  physical  features;  three  on  the  climate,  vegetation  and 
economic  natural  regions,  by   Mr,  Ilerbertson ;   two  by   Mr.   A.  M.  Bell  on  the 
character  and  origin  of  the  British  flora ;  two  on  MediaBval  Historical  Geography, 
by  Mr,  P.  M.  Roxby ;  and  one  by  Miss  MacMunn  on  the  Historical  Greography  of 
a  County,  illustrated  by  Essex  and  Cumberland.     Five  lectures  dealt  with  World 
Geography :  four  by  Mr.  Herbertson,  and  one,  on   the  distribution  of  wheat,  by 
Mr.  Unstead.    One  of  the  most  interesting  features  of  the  course  was  due  to  the 
presence  of  three  distinguished  American  professors,  who  were  good  enough  to 
lecture  on  different  aspects  of  the  geography  of  the  United  States.    Prof.  Emoiy  R. 
Johnson,  of  the  University  of  Pennsylvania,  gave  two  lectures  on  the  Geography 
of  American  Transportation.    In  his  last  lecture  he  discussed  the  probable  effects 
on  trade  routes  of  the  opening  of  the  Panama  canal.     Prof.  Spencer  Trotter,  of 
Swarthmore  College,  Philadelphia,  lectured  twice  on  the  Biological  Regions  of  North 
America,    Prof.  G.  W.  Hoke,  Miami  University,  Ohio,  gave  three  lectures  on  the 
Social  Geography  of  the  Southern  Appalachians  and   their  Border.     On  tiiree 
evenings  there  were  animated  discussions  on  (a)  methods  of  teaching  geography 
in  secondary  schools  (introduced  by  Miss  Cooper,  Tutor  to  Women  Students 
of  Education  at  Oxford) ;   (b)  appliances  (introduced  by  Mr.  M.  W.  Keatinge, 
Reader  in  Education) ;  and  (c)  on  syllabuses.    Several  excursions  were  arranged  to 
places  of  geographical  interest.    Mr,  Spicer  conducted  the  students  to  Shotover; 
to  the  Chiltern  escarpmeat;   and  to  Sinodun  hills.     Mr.  Herbertson  was  leader 
in  expeditions  to  the  Evenlode  valley  and  to  the  Cotswold  escarpment.     Mr, 
Myres  showed  the  students  Oxford  itself,  and  the  more  important  exhibits  in  the 
Ashmolean  and  Pitt  Rivers  Museum. 


OBITUARY. 
The  EeT.  Oeorge  Orenfell. 

Wb  regret  to  record  the  death,  which  occurred  on  July  1  at  Bassoko,  West  Africa, 
as  the  result  of  blackwater  fever,  of  the  Rev.  G.  Grenfell,  the  well-known  pioneer 
missionary  on  the  Congo,  to  whom,  perhaps,  more  than  to  any  one  man  besides,  we 
owed  our  knowledge  of  the  ramifications  of  the  great  interior  fluvial  system  in 
the  years  following  its  fiitit  revelation  to  the  world  by  Stanley. 
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Mr.  Grenfell  was  born  at  Mount  bay  near  Penzance  in  1849,  and  educated  at 
King  Edward's  School,  Birmingham.     Intended  for  a  business  career,  he  soon 
decided  to  give  up  his  prospects  in  this  direction  and  devote  himself  to  missionary 
work,  bein^  sent  out  to  the  Kamerun  in  1878,  under  the  auspices  of  the  Baptist 
Missionary  Society.    This  region  was  then  more  of  a  terra  incognita  than  any 
other  part  of  the  African  coasts,  and  during  his  four  years'  residence  in  it,  he  was 
able  to  collect  much  information  on  the  country  and  its  people  which  was  new  to 
those  at  home,  and  which  he  made  generally  available  in  a  paper  published  in  the 
R.G.S.  Proceedings  in  October,  1882.    Four  years  before  this  he  had  been  trans- 
ferred to  the  Congo,  then  attracting  universal  attention  from  the  efiforts  of  the 
International  Association  to  open  up  the  unknown  interior.    He  soon  proved  him- 
self fully  capable  of  making  the  most  of  the  opportunities  for  pioneer  work  thus 
presented.    In  August,  1882,  he,  in  company  with  his  colleague,  Mr.  Bentley, 
founded  the  station  at  Manyanga  on  the  lower  river,  and  soon  pushed  on  towards  the 
interior,  where  his  society,  with  commendable  foresight  and  enterprise,  had  decided 
to  place  a  steamer  on  the  vast  navigable  system  of  the  upper  Congo.     The  work  of 
transporting  this  steamer,  the  well-known  Peace,  tlirough  the  region  of  the  cataracts, 
was  successfully  accomplished  by  July,  1834,  when,  in  company  with  bis  colleague, 
Mr.  J.  T.  Comber  (who  had  also  shared  his  labours  at  the  Kamerun),  Grenfell 
started  on  a  preliminary  trip  up  the  great  river.    During  a  five  weeks'  voyage,  the 
first  great  tributary  above  the  falls  (now  known  to  be  identical  with  the  Kasai)  was 
ascended  to  a  point  above  the  junction  of  the  Kwango.    Soon  afterwards  a  more 
extended  voyage  was  made,  the  most  important  result  of  which  was  the  discovery 
(accidental  in  the  first  instance)  of  the  great  northera  tributary,  the  Ubangi.    This 
was  ascended  during  the  return  voyage  as  far  as  4°  30'  N.,  the  great  probability  of 
the  identity  of  this  river  with  the  Welle  of  Schweinfurth  being  thus  demonstrated. 
The  important  soiithem  tributary,  the  Lomami,  had  also  been  ascended  for  a  con- 
siderable distance,  as  far  as  1°  50'  S.,  and  the  mouths  of  other  tributaries  examined. 
These  geographical  labours  wer§  not  allowed  to  interfere  w^ith  Grenfell's  primary 
work  as  a  missionary,  to  which  he  devoted  himself  with  unflagging  zeal  to  the  last. 
But  he  realized  the  importance,  for  his  own  work  no  less  than  that  of  other  Euro- 
peans on  the  great  river,  of  obtaining  as  clear  a  knowledge  as  possible  of  his  field 
of  operations.     He  therefore  continued  to  take  every  possible  opportunity  of  adding 
to  our  knowledge  of  the  great  river  system,  and  during  further  voyages  in   the 
Peace  and  the  companion  vessel,  the  Qoodxvill,  he  was  able  to  throw  additional 
light  on  the  courses  of  other  important  tributaries,  especially  the  Kasai,  which  he 
ascended  as  far  as  its  junction  with  the  Lulua.    The  preliminary  results  of  these 
surveys  were  given  to  our  Society  in  1886.     In  1887  he  ascended  the  Kwango  to 
the  Kikunji  falls  and  made  a  large  scale  survey.     His  survey  of  the  perplexing 
course  of  the  main  river,  with  its  infinity  of  interlacing  channels,  was  continued  as 
opportunity  offered,  the  result  being  a  large-scale  chart  based  on  something  like 
200,000  cross^bearings,  1500  sextant  and  theodolite  observations  for  latitude,  and 
1200  for  time  and  longitude.    A  reduction  in  ten  sections  was  eventually  published 
in  the  Journal  in  November,  1902. 

Mr.  Grenfell  had  from  his  boyhood  taken  a  keen  interest  in  geography,  and  this 
natural  bent  no  doubt  had  a  good  deal  to  do  with  the  precise  direction  taken  by  his 
life-work.  He  joined  the  Society  in  1882,  and  watched  with  appreciation  its  efforts 
to  improve  the  status  of  the  subject  in  the  schools  of  this  count^}^  In  1887  he  was 
the  recipient  of  the  Patron's  Medal,  given  in  recognition  of  his  important  services 
to  geography  during  his  long  residence  in  West  Africa. 
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CORRESPONDENCE. 
The  PhoDnioiui  Periplns  of  Africa. 

As  Mr.  £.  J.  Webb  groups  me  with  those  who  appeal  to  the  "Phoenician  legend* 
of  the  circumnavigation  of  Africa  in  support  of  their  view  regarding  the  great 
antiquity  of  the  Rhodesian  monuments,  I  should  like  to  say  that  I  do  not  rely  at  all 
on  the  statement  of  Herodotus,  which  I  none  the  less  hold  to  be  no  "  legend,**  but 
the  truthful  record  of  an  historical  event  In  this  I  am  supported  by  such  weighty 
names  as  H.  Wagner  ("  Phocnicische  Schiffer  umfuhren  .  .  .  den  ganzen  ErdtbeO, 
begiinstigt  durch  die  Meeres-Stromungen  an  der  EUste  von  Afrika,"  'Lehrbuch,' 
Book  6,  p.  190),  E.  Reclus  ("  the  first  voyage  of  circumnavigation,  mentioned  by 
Herodotus "  (vol.  10,  p.  27  of  my  English  edition)),  Dr.  J.  8.  Keltic  ("  there  is  no 
difficulty  in  crediting  the  story  "  ('  Partition  of  Africa,'  p.  8)),  and  many  othen, 
to  whom  Mr.  Webb  will  scarcely  venture  to  apply  his  caustic  remark  about 
"  ignorance  of  elementary  astronomy.**  I,  no  doubt,  refer  to  the  subject  {Oeoffror 
phical  Journal^  vol.  27,  p.  338),  but  that  is  only  to  refute  Mr.  Maclver's  paradoxical 
statement  that  the  ancients  had  no  knowledge  of  the  Austral  regions.  Hie  story  is 
also  mentioned  in  my  '  Gold  of  Ophir,*  p.  94,  but  only  in  a  casual  way,  and  no 
argument  is  built  upon  it. 

Mr.  Webb  asks,  if  Herodotus  is  to  be  believed  about  the  Phoenician  circumnaviga- 
tion, *'  why  does  no  one  believe  him  when  he  goes  on  to  speak  of  a  Carthaginian 
one?**  The  reply  is  that  this  is  just  what  Herodotus  does  not  do.  He  nowhere 
mentions  a  Carthaginian  "  Periplus,**  not  even  that  of  Hanno,  which  may  have  got  as 
far  as  the  Bay  of  Bissagos.  What  he  does  mention,  immediately  after  the  Phoenidan 
story,  is  that  of  the  ill-starred  Bataspes  (Book  4,  par.  43),  which  was  sent,  not  by  the 
Carthaginians,  but  by  Xerxes,  who  impaled  or  crucified  (&y((ritoX^«-i<rff)  the  nnsoo- 
cessful  prince  on  his  return  to  court.  Why  Posidonius  is  introduced  I  fail  to  see. 
No  doubt  he  tried  to  discredit  Herodotus ;  but  so  he  did  Eratosthenes  too,  and,  in  hii 
attempt  to  correct  that  great  mathematician*s  calculation  of  the  circumference  of  the 
Earth,  made  a  lamentable  blunder  which  retarded  the  progress  of  geographical 
studies  for  many  generations. 

A.  H.  Kbavx. 

Mr.  Webb  seems  somewhat  to  miss  the  point  of  those  who  regard  the  statement 
that  the  sun  was  on  the  right  hand  during  the  supposed  circumnavigation  as  tending 
to  confirm  its  truth.  Surely  the  natural  conclusion  to  be  drawn  from  it  is  not  so 
much  that  the  sun  was  north  at  noon,  as  that  it  was,  during  the  greater  part  of  the 
day,  on  the  right  of  the  general  course  sailed.  This  could  only  be  the  case  if  the 
navigators  reached  a  part  of  the  coast  with  a  decided  trend  to  the  west,  which,  of 
course,  would  not  be  possible  unless  they  at  least  approached  the  southern  extnoni^ 
of  the  continent.  The  statement  would  also  seem  to  point  (for  all  that  Mr.  Webb 
says  to  the  contrary)  to  a  position  well  within  the  southern  hemisphere,  for  nowhers 
north  of  the  equator  at  least  would  the  sun*8  general  po&ition  (».e.  for  any  consider- 
able part  of  the  day  or  year)  to  the  right  of  an  east-to-west  course  be  so  marked  as 
to  call  for  special  comment.  There  is  no  need  to  suppose  that  the  statement 
"startled  the  world."  It  merely  proved  unacceptable  to  Herodotus,  who  was 
hardly  remarkable  for  acuteness  of  perception,  and  whose  whole  attitude  in  tii0 
matter  was  obviously  infiuenced  by  preconceived  ideas. 

Edward  Hsawood. 
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P.  =  Proceedings. 
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T.  =  Transactions. 
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SVBOPE. 

Alye— eeology.  C.  Rd.  142  (1906) :  666-668.  Argand. 

Snr  la  tectoniqne  de  la  zone  d'lvr^e  et  de  la  zone  da  Strona.  Note  de  Emile 
Argand. 

Alps — Kmplon.  Bmnhes. 

Les  Belations  actnelles  entre  la  France  et  la  Snisse  et  la  Question  des  voies 
d'acc^  an  Simplon.  Par  Jean  Bmnhes.  (Extrait  de  la  Bevus  £eonomique 
JntemationaU,  F^vrier  1906.)  Brnxelles :  Office  de  la  Bevne.  Size  9)  x  6},  pp.  56. 
Mdpt,  Plan,  and  Diagranu.    Prt$ented  by  ths  Bevue  Eoonomique  Internationale. 

Noticed  in  the  April  nomber  (voL  S7,  p.  403). 

Aadorra.  C.  Rd,  142  (1906) :  662-663.  ChevaUer. 

Snr  les  glaciers  pleistocenes  dans  les  valines  d'Andorre.   Note  de  Marcel  Chevalier. 

Benmark— Tides.  Panlsen. 

Die  d&nischen  Wasserstandsmessnngen  nnd  einige  Besnltate  derselben  mit  Bezug 
•nf  den  Einfloss  des  Windes  aaf  die  Hobe  des  WasserBtandes.  Von  A.  Panlsen. 
{Meteorohgitehe  Zeittehrift,  Hann-Band,  pp.  97-110.)  Braunschweig :  F.  Vieweg 
imd  Sohn,  1906.    Size  12  x  8.    Map  and  Hltutration$. 

TnoM:  a  Rd,  142  (1906) :  600-603.  Olangeaud. 

Une  chatne  volcaniqne  mioc^ne  snr  le  bord  occidental  de  la  Limagnc.  Note  do 
P.  Glangeaud.     With  Sketch-map. 

tfwoe— Basses  Alpes.  C.  Rd.  142  (1906) :  605-608.  XarteL 

Bar  le  grand  caSion  da  Verdon  (Basses-Alpes),  son  &ge  et  sa  formation.  Note  de 
B.  A.Martel. 


Jonbin. 

Gonrs  d'Oceanographie  fond^  k  Paris  par  S.AS.  le  Prince  Albert  de  Monaco. 
(Denxi^me  Ann^e.)  Considerations  snr  la  Faune  des  c&tes  de  France.  La 
repartition  des  animanz  dans  ses  rapports  avec  la  nature  des  rivages.  Lee  cotes 
foohenses.  Par  L.  Joubin.  (BtM.  Mueee  Ooianographique  de  Monaco,  No.  71 
(1906),  pp.  26.)     With  Mapi  and  lUuetratione. 
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France— Cortioa.  Biv.  O,  Italiana  18  (1906):  126-132.  Xariaelli. 

Notizia  di  nna  grande  carta  maooaoritta  della  Oonioa.    Olinto  Marinelli. 

The  map,  of  whoee  author  only  the  initiah  **  F.  M."  are  known,  seems  to  date  from 
the  first  half  of  the  eighteenth  century. 

Prance— Geology.  Ann.  G,  16  (1906) :  168-172.  Margerie. 

I    La  nonyelle  ^ition  de  la  Carte  g^logiqne  de  la  France  k  T^helle  do  mlUioni^me. 
Par  E.  de  Margerie. 

»Wm«e— Jnra.  B,8,0.  LtOe  46  (1906) :  140-152.  Pernm. 

Le  Jura  Central.    Par  Abb^  Perron.     WUh  lUwtrations, 
Prance— Pny-de-Ddme.  C.  Rd,  142  (1906) :  668-665.  Glaageavd. 

Les  Tolcans  dn  Livradois  et  de  la  Comt^  (Pny-de-Ddme).  Note  de  P.  Glangeaod. 

Pranee— Pyrenees-Orientales.  Biifhiilt. 

B.8.0.  Com.  Bordeaux  89  (1906) :  101-107, 128-135, 145-154. 

La  For6t  de  Laroqne^ea-Alb^res.    Notes  et  sonyenirs  d'un  forestier.    Par  Pierre 
Bufiault.     With  lUuitratiom. 

Prance  and  Germany.  Contemporai-y  Bev.  89  (1906) :  505-517  Bonlgcr. 

The  Franco-German  Frontier.    By  D.  C.  Boulger. 

Germany.  Petermanns  M.  52  (1906) :  49-59.  Bancri. 

Zur  Qeschichte  der  alten  Handelsstrassen  in  Deutschland.  Yersnch  einer  qneUen- 
m&saigen  Ubersichtskarte.    Yon  F.  Raners.     ^t^  Map. 

Germany— Bavaria.    8Um.  K.B.  A.  W.  MUnehen  1905  (1906) :  447-476.  Xndidt. 

Die  Seiches  des  Waginger-Taohjngersees.    Yon  A.  Endros.     With  Map. 
Germany — Meteorology.  EeUmaan. 

Die  Niedersohl&ge  in  den  Norddentsohen  Stromgebieten.  In  amtlichem  Auftrage 
bearbeitet  von  Prof.  Dr.  G.  Hellmann.  8  vols.  Berlin :  Dietrich  Beimer  (Ernst 
Yohsen),  1906.  Size  11x7),  pp.  (vol.  1)  vi.,  386,  and  140 ;  (vol.  2)  yiii  and  722 ; 
(vol.  8)  yiii.  and  872.  Map  and  Diagram$.  Preimted  by  the  Author.  [To  be 
reviewed.] 

Germany— Xetecrology.  Ktcmicr. 

Ergebnisse  dor  Beobaohtnngen  an  den  Stationen  II.  und  III.  Ordnung  im  Jahre 
1900  zugleich  Deutsches  Meteorologisches  Jahrbuch  fiir  1900.  .  .  .  Yon  Y. 
Kremser.  {Verdffentlicfiungen  K.  Prewt.  Meteorolog.  ImtituU,  1900,  Heft  lit) 
Berlin :  A.  Asher  &  Co.,  1906.  Size  13  x  10,  pp.  xxiv.  and  128-272.  Map  and 
Frontiipiece.    Presented  by  the  K, P.  Meteorologiicken  Imtitute. 

Holland.  Ti.  K.  Ned.  Aard.  Oenoote.  Amtterdam  28  (1906) :  561-568.  Bam. 

De  seculaire  daling  van  den  grondwaterspiegel  op  de  Yelnwe.   Door  J.  van  Baren. 

Hungary— Winds.  Hcgyfoky. 

Ueber  Berg-  und  Talwinde  in  Ungarn.  Yon  J.  Hegnrfoky.  (Meteorologieehe 
Zeitechri/t,  Uann-Band,  pp.  59-67.)  Braunschweig :  F.  Yieweg  nnd  Sohn,  1906. 
Size  12  X  8. 

ItUy.— Piedmont.  C.  ltd.  142(1906):  809-811.  Argmnd. 

Gontribution  a  Thistoire  du  g^osynclinal  pi^montais.     Note  de  Emile  Argand. 
Italy— Some— Historical    J.  and  P.  Asiatic  8.  Bengal  2  (1906):  1-7.     YidyftbliftMiBa. 

Bomaka,  or  the  Citv  of  Borne,  as  mentioned  in  the  Ancient  Pali  and  Sanslnit 
works.     By  Mahamahopadhyaya  Satis  Chandra  Yidyabhii^na. 

Italy— Sicily— Hnd-voloanoes.    B.8.0.  Italiana  7  (1906) :  198-224.  Grind. 

Le  Macalube  di  Girgenti  in  rapporto  alia  diatribuzioiie  geografica  degli  altri 
vnlcani  di  fango.    Del  prof,  dott  S.  Crino.     WiUi  Illustrations. 

I  Aly— Yesnvins.  Nature  74  (1906) :  7.  mSgm. 

The  Eruption  of  Yesuvius.    By  Dr.  H.  Sjogren. 

Korth  Sea— Pisheries.  /.i6^.  Arts  54  (1906) :  401-409.  OarstaMf . 

The  Fisheries  of  the  North  Sea,  and  the  bearings  of  recent  investigationc  upon 
the  problems  of  supply.     By  Walter  Garstang. 

Russia- Korthern  Coasts.    Deutsche  G.  BlaUer  29  (1906) :  25-32.  UUriAkod 

Yon  Archangelsk  zu  Schiff  zur  Mflndung  der  Petschora.    Yon  A.  SibiriakoC 

South-Bait  Buope.  Oom. 

Contribnzione  all*  etnografia  della  Croazia  e  della  Serbia.    Belazione  del  Prof. 
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Oiiido  Cora.  (Eetratto  daffli  Atti  del  Y.  Oongresao  GeoKrafioo  Italiano,  tenuto  in 
Napoli  dal  3  a  11  Aprile,  Volnme  2«.)  Naples,  1905.  Size  10|  x  7,  pp.  16.  Pre- 
tented  hy  the  Author. 

Spain.  B.B.8.0.  Madrid  48  (1906) :  81-104.  Abnlfeda. 

Deaoripcion  de  Espafla,  por  Ibrahim  Abulfeda,  traducida  por  D.  Franoisco  MoUa, 
oon  prologo  de  D.  Antonio  Bldzqnez. 

Spain.  La  G.,  B.8.0.  Parit  18  a^6) :  325-327.  Briet. 

Lea  IMfilds  da  Haui-Aragon.    Par  Lncien  Briet. 
Spain.  B.BJ3.G,  Madnd  48  (1906) :  105-132.  Yergara. 

Befiranes  y  cantares  geogrtLficos  de  Espaiia.    Confercncia  de  D.  Gabriel  Maria 

Yergara. 
On  popular  sayings  and  rhymes  relating  to  geographloal  features. 

Spain— Aitariai.  B.B.S.Q.  Madrid  46  (1904) :  316-824.  8ala. 

La  Cnenca  del  Nalon  en  Astarias.    Por  B.  Aniceto  Sela. 

Spain— Oantabrian  Xts.  Labronche. 

Paul  Labrouche.  Les  Pics  d' Europe.  Notes  vieilles  ot  neuves.  Pan,  1906. 
Size  8i  X  5|,  pp.  16.    Presented  hy  the  Author. 

Spain— Geology.  C.  Bd,  142  (1906) :  752-755.  Deperet  and  Yidal. 

Sur  le  bafcin  oligoe^no  de  TEbre  et  rUistoire  tertiaire  de  TEspagne.  Note  de  C. 
Dqp^ret  et  L.  Yidal. 

Sweden— Korrbotten — Shore-lines.  Sjogren. 

Marina  Gr&nsen  i  Kalix-  och  Tomedalama.  Af  Otto  Sjogren.  (Meddelanden 
trin  Upeala  Universitets  Mineralogisk-Geologiska  Inbtitution,  29.)  Stockholm, 
1906.     Size  8|  x  5},  pp.  14.    Map  and  lUustrationt. 

Switierland.  Quarterly  J.  Geol  8.  62  (190G) :  165-194.  Garwood. 

The  Tarns  of  the  Canton  Ticino  (Switzerland).    By  Prof.  E.  J.  Garwood.     With 
Mape  and  Plates. 
Noticed  in  the  Monthly  Record  (August,  p.  177). 

Switwrland— Bailways.    Questions  Dipl.  21  (1906)  :  522-535.  Girardin. 

Les  projets  Suisses.  Yoies  nouvellcs  et  racoourcis.  Par  P.  Girardin.  With 
Maps. 

Turkey.  Petermanns  M.  52  (1906) :  37-38.       Ischirkoff  and  Kassner. 

Der  Deyna-See.  Morpbometriscbe  Bemerkungen  von  Prof.  Dr.  A.  Ischirkoff, 
Deutsch  bearbeitet  von  Prof.  Dr.  C.  Kassner.     With  Map. 

Vnitad  Kingdom.  C.  Bd.  142  (1906) :  555-559.  Bailland  and  Mathias. 

Snr  la  Carte  magnetique  des  lies  Britanniqnes.    Par  B.  Baillaud  et  E.  Mathias. 

ASIA. 

Central  Asia.  Petermanns  M.  52  (1906) :  41-43.  Frlederiohsen. 

Kaohriohten  yon  einer  Reise  W.  A.  Obrutsohews  im  Gebiet  des  Tarbagatai 
(Sommer  1905).    Yon  Dr.  M.  Friederichsen.    [See  August  number,  p.  180.] 

Oantral  Asia— Tarim.       B.  American  G.8.  38  (1906) :  91-96.  Huntington. 

The  Border  Belts  of  the  Tarim  Basin.    By  Ellsworth  Huntingdon. 

China— Geology.  J.  Tokyo  G.8.  17  (1905) :  303-315,  475-492.  Ogawa. 

The  Cambrian  Formation  of  North  China.  By  Takudzi  Ogawa.  With  lHuatra- 
tione,    [In  Japanese.] 

Cliina — Sechnan.  KingtmilL 

The  Shanghai  Society  of  Engineers  and  Architects.  1905-1906.  Eastern 
Szeohwan:  its  Structure  and  Communications.  By  Thos.  W.  Eingsmill. 
Shanghai,  1906.    Size  8^  x  5.^,  pp.124. 

China — Sechnan.  Legendre. 

Le  Far- West  Chinoia.  Deux  Ann^a  au  Setchouen.  Recit  de  Voyage,  Etude 
g^ographique,  sociale  et  €conomique  par  le  Dr.  A.  F.  Legendre.  Paris:  Plon- 
Mourrit  et  Cie.,  1905.  Size  7^  x  5,  pp.  xvi  and  546.  Map  and  Illustrations.  Price 
5  /r .    Presented  &y  the  Publishers. 

Dr.  Legendre's  travels  were  referred  to  in  vol.  25|  p.  211. 

2  p  2 
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Chineie  Empire— Tibet.    P.  Zoolog,  8. 1905,  iL  (1906) :  302-308. 

On  a  Golleotion  of  Mammale  bronght  home  by  the  Tibet  Frontier  Coi 
By  J.  Lewis  Bonhote. 

Chinese  Empire— Tibet.  Dnnetn. 

A  Snmmer  Ride  thiongh  Western  Tibet.  By  Jane  R  Danoan.  London :  Smith, 
Elder  &  Oa,  1906.  Size  9x6,  pp.  xviii.  and  342.  Map  and  Jttu^lraUmu, 
Friee  14i.  net.    Presented  by  the  Publithen.    [To  be  reyiewed.] 

French  Indo-Ghina.      La  <?..  B,8,0.  ParU  18  (1906) :  322-323.  IbdroUe. 

La  population  de  I'Indo-Ghine.    Par  OL  Madrolle. 

India — Bnrma.  

The  Banna  Route  Book.  Part  iii.  Routes  in  Western  Burma.  Compiled  in  the 
Intelligence  Branch,  Quarter-Master  General's  Department  in  India,  1905.  Sise 
13j  X  %  pp.  200.  Map.  Freaented  by  the  InUUigenoe  Branch,  Qiuuier-MoMter 
GeneraVt  Vept.y  Simla. 

India— Languages.  J.8.  Arte  54  (1906) :  581-600.  Orienei. 

The  Languages  of  India  and  the  Linguistic  Survey.    By  Dr.  G.  A.  Grierson. 
Japan— Formosa.  [Crowe.] 

Japan.    Report  on  the  Gold  Minos  of  Formosa.     (Diplomatic  and  Consnlar 

Reports,  Misoellaneous  Series,  No.  649.)     London,  1906.    Size  9^  x  6,  pp.  10. 

Pnce  4d. 

Korea.  J.  Tokyo  G.8.  17  (1905):  451^57,  550-563.  Sugijama. 

Agriculture  and  Forestry  in  Korea.    By  Kiyotoshi  Sagiyama.    [In  Japanese.] 

Xalay  Archipelago— Geram.  Baehw. 

T$.  K.  Ned.  Aard.  OenooU.  Amsterdam  23  (1906) :  439-450. 

Toeliohtingen  op  de  schetskaart  van  de  afdeelingen  Wahai  en  West-Seran  op  hot 
eiland  Seran.    Door  F.  J.  P.  Saohse.     With  Maps  and  lUuttratione. 

Xalay  Archipelago — Sumatra.  Bam. 

Ts.  K.  Ned.  Aard.  Oenoote.  Amsterdam  23  (1906) :  564. 

Over  de  geologisohe  gesteldheid  van  Noord-Sumatra.    Door  J.  van  Baren. 

Xalay  Peninsula— Flora.  Xing  ami  QaaUe. 

/.  and  P.  Asiatic  8.  Bengal  1,  Extra  Number  (1905) :  pp.  386. 

Materials  for  a  Flora  of  the  Malayan  Peninsula,  Nos.  16, 17,  and  18.  By  Sir 
George  King,  k.o.i.b.,  etc.,  and  J.  Sykee  Gamble,  o.i.e.,  etc. 

BussUn  Central  Asia.    Isvestia  Imp.  Buss.  G.8.  40  (1904) :  600-608.  ZaltMki. 

Short  account  of  the  chronometrical  expedition  to  the  Southern  shores  of  Lake 
Balkhash  and  the  Karatal  and  Hi  Rivers,  1903.    By  P.  K.  Zalesski.    [In  Russian.] 

Russian  Gentral  Asia — Lake  Balkhash.  Beif. 

iMvestia  Imp.  Buss.  0.8.  40  (1904) :  584-599. 
Preliminary  Report  on  the  exploration  of  Lake  Balkhash.    By  L.  S.  Berg.    [In 
Russian.]     With  Map  and  Illustrations. 

Sakhalin.  J.  Tokyo  G.8. 17  (1905) :  584-589.  Ogawa. 

On  the  Renaming  of  Karafuto.    By  Takudzi  Ogawa.    [In  Japanese.] 

Sakhalin— Historical.    /.  Tokyo  0.8.  17  (1905) :  538-549,  638-645.  Toihidt. 

Karafuto  (Saghalien)  under  Prince  Matsumae,  1G88-1703.  By  Togo  Yoehida.  [In 
Japanese.] 

Turkey— Arabia.  Blacktoood's  Mag.  179  (1906) :  597-617.  [BvctM.] 

A  Journey  to  Sanaa.     With  Sketch-map. 
The  journey  was  made  by  Mr.  Leland  Buxton  in  company  with  a  friend. 

AFBIOA. 

Algeria.  Ann.  0.  15  (1906) :  152-165.  Bernard  and  iMnis. 

LVvolution  du  nomadisme  en  Alg^rie.    Par  A.  Bernard  et  N.  Laoroix. 

Algerian  Sahara.  PoinMiL 

Benseignements  Col,  Ckmit€  Afrique  Frangaise  (1906):  17-43,  96-110. 

La  region  du  Guir-ZousfaDa.  Par  le  Lieutenant  Poirmeur.  With  Moft  and 
lUmtrations, 
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(tept  Colony— HiitorioaL  Loibbnmdt. 

Pitoois  of  the  Arohires  of  the  Cape  of  Good,  Hope.  Letters  reoeived,  1695-1708. 
By  H.  C.  v.  Leibhrandt.  (1896;  pp.  474);  Letters  despatched,  1696-1708. 
(1896;  pp.  398.)  December,  1651-May,  1662.  Beibeeck's  Journal,  etc.,  3  parts. 
(1897;  pp.  [pi^  ij  vi.  and  256;  [part  ii.]  210;  and  [part  iii.]  350  and 
zxir.;  portraits.)  The  Defence  of  Willem  Adriaan  van  der  Stel.  (1897;  pp. 
198 ;  illustration.)  Besolntien  Tan  den  Oommandenr  en  Raden  Tan  het  Fort  de 
Ooede  Hoop,  1652-1662.  (1898;  pp.  188);  Letters  and  Documents  recelTod, 
1649-1662.  2  parts.  (1898-99;  pp.  [part  i.]  It.  and  326;  [part  ii.]  522.) 
Letters  despatched  from  the  Gape,  1652-1662.  3  toIs.  (1900;  pp.  [vol.  1]  It. 
and  422;  [toL  2]  346;  and  [voL  8]  482;  plate$.)  Journal,  1662-1670.  (1901; 
pp.  844.)  The  same,  1671-1674,  and  1676.  (1902;  pp.  308.)  Requesten 
fMemorials);  1715-1806.  Vol.  1  A-E.  (1905;  pp.  vi.  and  440.)  Cape  Town. 
Sixe  9}  X  6.    Fre$ented  by  the  Oovernment  of  Cape  Colony, 

Capo  Colony— Historioal.  Thoal. 

Records  of  the  Oape  Colony,  from  February,  1793,  to  April,  1831.  Copied  for  the 
Cape  GoTernment,  from  the  Manuscript  Documents  in  the  Public  Record  Office, 
London.  By  George  McCall  Theal,  ll.d.  YoIb.  1-85,  and  vol.  86. — Register 
of  the  Contents  of  vols.  1-85.  [Vols.  5, 10, 15,  20,  25,  80,  and  85,  index-Tolumes.] 
Printed  for  the  GoTcmment  of  the  Cape  Colony,  1897-1905.  Size  9x6.  Maps, 
PZaiM,  and  IBuitratiom.    Presented  by  the  Oovernment  of  Cape  Colony. 

OoBtna  Afriea— Bnweniori    B.8.0,  Italiana  7  (1906) :  354-365.  BoyellL 

n  Bonssdro  (Ruvenzori)  secondo  le  esplorazioni  (1904)  del  dott.  J.  J.  David. 
Nota  del  prof.  P.  Reyelli. 
See  notes  in  vol.  24,  p.  348,  vol.  25,  p.  93.    Dr.  David's  angular  measurements 

plaeed  the  height  of  the  three  highest  summits  (known  collectiyely  to  the  natives,  he 

■ays,  as  Kokora)  between  17,700  and  18,000  feet. 

Contral  AMoa— Zoology.    P.  Zoolog.  8.,  1905,  IL  (1906) :  309-310.  LSnnborg. 

Koteo  on  the  G^graphical  Distribution  of  the  Okapi.    By  Dr.  E.  Lonnberg. 

Contral  Afriea— Zoology.  Nature  74  (1906) :  88.  • 

The  Haunts  of  the  OkapL 

Gives  information  obtained  by  the  Alexander-Gosling  expedition  (see  ante,  p.  181). 

Congo  State— Welle.  Mouvement  O.  23  (1906) :  163-164.  Lemaire. 

Sur  I'Uele,  extrait  dn  journal  de  route  de  la  mission  scientifique  Congo-Nil.  Par 
Oommt  Lemaire. 

Xast  Afrioa— Xaiai  Kaiser. 

Basoenbiologisohe  Betrachtungen  fiber  das  Masai-Yolk.  Yon  Alfred  Kaiser. 
(SonderdrucK  (nicht  im  Handel)  aus  dem  Archiv  fiir  Bassen-  und  Gesellschafts- 
l^logie.  3.  Jahrg.  2.  Heft.  M'arz-April  1906.)  Berlin.  Size  10  x  7,  pp. 
201-226.    lUustraiions.    Presented  by  the  Author, 

Vtoneh  Congo.    Benseignements  Col,  Comiti  Afrique  Frangaise  (1906);  77-89. 

La  r^rganisation  du  Congo  Fran9aiB;  d^orets  du  11  f€vrier  1906  et  discussion  k 
la  Chamore  des  deputes. 

Qt  note  in  vol.  27,  p.  406. 
Vmoh  Sndan.  Ann.  G.  15  (1906):  177-180.  Desplagnes. 

La  r^on  da  moyen  Niger.    Par  le  lieutenant  L.  Desplagnes.     With  Illustrations. 

eocmaa  Bonth-Wett  Afrioa.      Z.  Kohnialpolilik,  etc.,  8  (1906) :  125-128.         Oessert 
Ueber  rationelle  Bew&sserung  in  D.-S.-W.-Afrika.    Saatdamm  oder  Talsperre? 
Yon  Ferdinand  Gessert. 

XaaonuL  Deutsch.  KoUmialblaU  17  (1906):  235-241.  Olanning. 

Berioht  des  Hauptmanns  Glauning  iiber  seine  Beise  in  den  Nordbezirk. 

MadagMoar.  

Ghmvemement  G^n^ral  de  Madagascar  et  Dependences.  Statistiques  G^n^rales. 
[1904.1  Situation  de  la  Colonic  au  1*'  Janvier  1905.  Population,  Administra- 
BOO,  Agriculture,  Elevage,  Industrie,  Commerce.  Melun:  Imprimerie  Adminis- 
tmtiTe,  1906.    Size  14  x  10),  pp.  262.    Presented  by  the  Office  Colonial,  Paris. 

■Ofoooo.  Ann.  G.  15  (1906):  133-151.  OtntiL 

Oontribntion  k  la  geologic  et  k  la  geographic  physique  du  Maroc.  Par  Louis 
QontiL     With  lUuetrations. 
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Xoroeco— AtlM  Xovntaini.    C.  Rd.  142  (1906) :  811-814.  etatU. 

Gontribntion  k  la  g^graphie  phyiique  de  T Atlas  marooaia.     Note  de  Lonii 
GentU. 


Kigeria. 

Northern  Nigeria :  First  Report  on  the  Results  of  the  Mineral  Sorrej  of  Northern 
Nigeria,  1904-5.  (No.  I.  of  Series.)  By  Prof.  Wyndham  Dunstan,  f.ils.  Colooial 
Reports,  Miscellaneous,  No.  32, 1906.    Size  10x6,  pp.  24.    Prios  Hd. 

Kigeria.  Diastaa. 

Southern  Nigeria.  Reports  on  the  Mineral  Surrey  of  Southern  Kigeria  for 
1903-4  and  1904-5.  By  Prof.  Wyndham  Dnnstan,  f.b.8.  Colonial  Reports, 
Miscellaneous,  No.  33, 1906.    Size  10  x  6,  pp.  34.    Price  2|(i. 

Kile  Basin — Meteorology.  Ijoai. 

Ministry  of  Finance.  Survey  Department,  Egypt.  The  Rains  of  the  Nile  Basin 
in  1905.  By  Captain  H.  Q.  Lyons.  Cairo,  1906.  Size  11  x  8,  pp.  40.  Mapi 
and  DiagratM, 

Portuguese  Esst  Africa — Gotton  and  Rubber.  

A  Companhia  de  Mozambique,  na  Exposizilo  da  Sodedade  de  Geogjaphia  de 
Lisboa.  Memoria  icerca  de  Algodfto  e  Borracha.  Lisboa:  Typ.  Adolpho  de 
Mendon^a,  1906.    Size  10}  X  7},  pp.  130.    Mapa  and  lUuitraiwrn. 

Portuguese  West  Africa — San  Thome.  Cksfalior. 

La  a,  B.8.0.  Paris  13  (1906) :  257-274. 

L'ile  de  San-  Thom^.    Par  A.  Chevalier.     With  Map, 

Bhodflfia — Geodetic  Survey.  fimmi. 

Rhodesia.  Geodetic  Survey  of  South  Africa.  Vol.  8.  Report  on  the  Geodetic 
Survey  of  part  of  Southern  Rhodesia.  Executed  by  Mr.  Alexander  Simms, 
Government  Surveyor,  under  the  direction  of  Sir  David  Gill,  k.g.b.,  etc.  Cape 
Town,  1905.  Size  13  x  8),  pp.  xiv.  and  146.  Plans,  Presented  by  H.M.  Astro- 
nomer,  Caps  Town. 

Sahara.  La  (7.,  B8.G,  Paru  18  (1906) :  304-308.  Ghudeat. 

Exploration  de  M.  R.  Chudeau  dans  le  Sahara.     With  Plans, 
See  note  in  the  May  number  (p.  505). 

KOBTH  AMZBICA. 

Canada.  


Annual  Report  of  the  Department  of  the  Interior  for  1903-1904.  Ottawa,  1905. 
Size  10  X  6).    niustraiions. 

Canada— Discovery.  Jalk  and  Othtn. 

Acadiensts.  Edited  by  David  Rassell  Jack.  A  Quarterly  devoted  to  the  Interests 
of  the  Maritime  Provinces  of  Canada.  Vol.  4.  Nos.  3-4,  July-October,  1904. 
Special  Champlain  Number.  Size  10  x  6},  pp.  173-362.  Maps  and  lUustrations, 
Presented, 

A  series  of  papers  on  suHjects  connected  with  Champlain*s  explorationB  in  Eastern 
Canada,  on  the  occasion  of  their  tercentenary  in  1904. 

Canada— New  Brunswick.    B,  Nat.  Hist.  8,  New  Brunswick  5  (1906) :  399-405.    Bail«y. 
Remarks  on  the  Hydrography  of  New  Brunswick.    By  J.  W.  Buley.    WUh  Maps, 

Canada— New  Brunswick.   B.  Nat.  Hist.  8.  New  Brunswick  5  (1906) :  409-474.  eanong. 

Notes  on  the  Natural  History  and  Physiography  of  New  Brunswick,  Noe.  89-100. 
By  W.  F.  Ganong.     With  Maps  and  Illustration. 

Canada— Quebec.  American  J.  of  8e,  21  (1906) :  196-205.  WQan, 

On  the  glaciation  of  Orford  and  Sutton  Mountains,  Quebec.  By  Alfred  W.  G. 
Wilson.     With  Sketch-map  and  Illustrations, 

Mezieo— Yucatan.  Sentkwotll. 

Yucatan  Ilustrado.  £1  Estado  de  Yucatan.  Su  Descripcidn,  Gobiemo,  Histotia, 
Comeroio  4  Indnstrias.  En  Espanol  4  IngMs.  Tomo  viii.  Agosto,  1905.  PnUi- 
cado  .  .  .  por  J.  R.  Southworth.  1905.  Size  13^  X  10,  pp.  80.  IttuslnUoM. 
Presented  by  8,  Hardman,  Esq. 

Korth  America— Ethnology.    B.0,8.  Philadelphia  4  (1906) :  25-41.  EarihbeifV. 

Phy togeographio  Influences  in  the  Arts  and  Industries  of  American  Abofiginflai 
By  Dr.  J.  W.  Harshberger.     With  Map, 
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Verth  Ameriea — Hietory  of  OMlogj.  lUrrill. 

GontributioDB  to  the  History  of  American  Qeology.  By  G.  P.  Merrill.  (Annual 
Report,  Smithsonian  Institntion,  1904.  Report  of  the  U.S.  National  Mnseum.) 
Washington,  1906.    Size  9}  x  6},  pp.  189-733.    Map*,  PortraiU,  and  latatraiumt. 

ITnitad  States.  Science  S8  (1906) :  588-584.  Famsworth. 

On  the  origin  of  the  small  mounds  of  the  Lower  Mississippi  Valley  and  Texas. 
By  P.  J.  Famsworth. 

The  writer  considers  theie  mounds  to  be  heaps  of  soil  raised  by  falling  trees. 

ITnited  States.  B.  Muteum  Comparative  Zoology,  Oeol  8er.  8  (1906) :  59-87.   Mansfield. 

Post-Pleistocene  drainage  modifications  in  the  Black  Hills  and  Bighorn  Moun- 
tains.   By  G.  R.  Mansfield.     With  Mape  and  lUuetraHons. 

See  note,  ante,  p.  403. 

IFnited  States— ^Ariiona.  Barringer. 

P.A,  Nat  8o.  Philadelphia  57, 1905  (1906) :  861-886. 

Goon  Mountain  and  its  Crater.    By  D.  M.  Barringcr. 

ITnited  Statei— Ariiona.  TUghnian. 

P.A.  Nat  Se,  Philadelphia  57, 1905  (1906) :  887-914. 

Coon  Butte,  Arizona.    By  B.  C.  Tilghman. 
Vnited  States— Oalifomia.       Nature  78  (1906) :  608-610.  Darison. 

The  San  Franoisoo  Earthquake  of  April  18.    By  Dr.  C.  Dayison. 

ITnited  States— Early  Travels.  Thwaitet. 

Early  Western  Travels :  1748-1846.  Edited  by  Dr.  Reuben  Gold  Tbwaites. 
Vol.  IS—Ogden's  Letters  from  the  West,  1821-1823;  Bullock's  Journey  from 
New  Orleans  to  New  York,  1827;  and  Part  i.  of  Gregg's  Commerce  of  the 
Prairies,  1831-1839.  Vol.  20— Part  ii.  of  Gregg's  Commerce  of  the  Prairiep,  1831- 
1839.  Vol.  21— Wyeth's  Oregon,  or  a  Short  History  of  a  Long  Journey,  1832; 
and  Townsend's  Narrative  of  a  Journey  across  the  Rocky  Mountains,  1834. 
Yols.  22,  28,  and  24— Maximilian  Prince  of  Wied's  Travels  in  the  Interior  of 
North  America,  1832-1834.  Clevehmd,  Ohio,  (19-21)  1905,  (22-24)  1906.  Bise 
9}  X  6}.    Map$t  Plane,  and  lUudratione.    Price  16«.  Sd.  per  vol, 

ITnited  SUte»-Florida.     National  G.  Mag.  17  (1906) :  5-16.  Oifford. 

The  Florida  Keys.    By  John  Gifford.     With  Map  and  lUuetratione. 

United  SUtes— Irrigation.    National  O.  Mag.  17  (1906) :  82-100.  Blanehard. 

Winning  the  West :  an  Account  of  the  marvelous  progress  of  our  Reclamation 
Service  in  Reclaiming  the  Desert.     By  C.  J.  Blanchsjrd.     With  lUuetraiione. 

ITnited  Stotes— NashviUe.    J.  School  O.  5  (1901):  201-207.  Wright. 

Nashville:  its  Early  History  and  the  cause  of  its  growth  and  prosperity.  By 
C^uroline  McL.  Wright. 

ITnited  States— New  Tork.     J.  Geology  14  (1906) :  18-21.  Tarr. 

GUunal  Erosion  in  the  Finger  Lake  Region  of  Central  New  York.  By  Ralph  8. 
Tarr. 

ITnited  States — Pennsylvania.  Tower. 

B.G.8.  Philadelphia  4  (1906) :  No.  2,  9-28 ;  No.  3, 1-24. 
Regional  and  Economic  Geography  of  Pennsylvania.     Part  i. — Physiography: 
The  South-East  Provioce ;  the  Central  Province.    By  Walter  S.  Tower.    Map$. 

ITnited  States — Turpentine.  Bell. 

Turpentine  Industry  in  the  United  States.  Foreign  Office,  Miscellaneous,  No.  647, 
1906.    Size  10  x  6),  pp.  18.    Price  V^d. 

GEHTRAX  AND  SOUTH  AMXBIOA. 

Argentine  Bepublic.  Martinei. 

Beoensement  G€n^ral  de  la  population,  de  IVdification,  du  commerce  et  de 
rindustrie  de  la  Villo  de  Buenos- Ayres  effectu^  les  11  et  18  Septembre  1904  sous 
radministration  de  M.  Albert  Casares,  par  Albert  B.  Martinez.  Bu^nos-Ayres, 
1906.  Size  11  x  71,  pp.  olxvi.  and  558.  Plan  and  Ilhut.  Preeenied  hy  the  Direc- 
tion of  the  CcMue. 

BoUvia.  Pttermanni  M.  62  (1906) :  1-13,  25-82.     Eoek  and  Steinmann. 

Erl&uternng  zur  Rontenkarte  der  Expedition  Steinmann,  Hrek,  v.  Bistram  in 
den  Anden  von  Bolivien  1903-04.  Von  Dr.  Henry  Hoek  und  Prof.  Dr.  Gustav 
Steinmann.     With  Map§. 
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Puuunft  CaiiaL  National  G,  Mag,  17  (19(^):  55-68. 

The  Panama  Canal.    By  Hon.  T.  P.  Shonta.     WUh  lUutirationB, 

Watt  Indies.  

West  lodica.  Report  on  the  Working  of  the  Imperial  Department  of  Agricolinre 
for  the  West  Indies.  Ck)lonial  Reports,  Miscellaneous,  No.  36, 1906.  Size  10  X  6 
pp.  xxx?l  and  290.    PHm  U.  icL 

AiriTBALASIA  AVD  PAOITIO  ISLAHSS. 

Aoitralia.  J.B.  Cohnial  L  87  (1905-06) :  326-864.  Hwm. 

Australian  Immigration.    By  Walter  James. 

British  New  Gninea.  Hut 

British  New  Guinea.  Report  hy  Mr.  Atlee  Hunt.  rMelbonmeJ  1905.  Biie 
13J  X  8i,  pp.  28.    Map. 

Noticed  in  the  May  number  (p.  507). 

Faeiflo  Ocean.  Terrestrial  Magneiism  11  (1906) :  52.  Baur. 

Magnetic  Survey  of  the  Pacific  Ocean.    Second  Oruise.    By  L.  A.  Bauer.    PUUe, 
See  August  number,  p.  184,  where  the  vessers  name  should  read  as  OaUiee. 

FOLAB  BEGI0N8. 
Antarctie.  Arotewdd. 

Projekt  einer  systematischen  Erforsohung  des  Siidpolarkontinents.  Yon  H. 
Arctowski.  Eattowits  n.  Leipzig :  Carl  Swinna,  [1905].  Size  9  x  6,  pp.  84. 
Map  and  lUtutraHoM. 

Antaretie— BeottUh  Xzpedition.    SooUieh  O.  Mag.  28  (1906) :  252-^272.  XMOua. 

Some  Meteorological  Results  of  the  Scottish  National  Antarctic  Expedition.  By 
B.  G.  Moesman.     With  Diagrame, 

Antaiotic—Swedish  EzpeditioB.  Vordessld^ 

Wissensehaftliche  Ergebnisse  der  Schwedischen  Sfidpolar-Expedition  1901-1908, 
unter  Leitun^  yon  lyr.  Otto  Nordenskjold.  Band  L  Lief.  3  nnd  4,  Die  G^sond- 
heits-  und  Erankenpflege  w&hrend  der  Schwedischen  Siidpolar-ExpeditioD, 
Oktober  1901— Januar  1904 ;  Ueber  "  Pr&serren-Kraukheiten,"  yon  Erik  Ekdof 
(pp.  54).  Band  III.  Lief.  1,  Ueber  die  alttertiaren  Yertebraten  der  Seymourinsel, 
yon  Carl  Wiman  (pp.  88).  Band  lY.  Lief.  1,  HepaticsB,  gesammelt  yon  01 
Skottsberg  w&hrend  der  Schwedischen  SUdpohirexpeditionen  1901-1903,  bearbeitet 
yon  F.  Stephani  (pp.  12);  Lief.  2,  Feuerl&ndische  Bltiten,  Einige  Aufseiohnungen 
und  Beobaohtungen,  yon  G.  Skottsberg  (pp.  176) ;  Lief.  3,  Die  Gefasspflanien 
Sftd^rgiens.  yon  0.  Skottsberg  (pp.  12);  Lief.  4,  Zur  Flora  des  Feoerlandes, 
Flonstische  Beobachtungen  fiber  Gef&s«pflanzen,  gesammelt  in  den  Jahren  1902 
und  1903,  yon  C.  Skottsberg  (pp.  42).  Band  Y.  Lief  1,  Brutpfiege  bei  Antedoa 
hirsuta  Carpenter,  yon  K.  A.  Andersson  (pp.  8) ;  Lief.  2,  Das  hohere  Tierleben 
im  antarktiscben  Gebiete,  yon  K.  A.  Andersson  (pp.  58) ;  Lief.  8,  Die  OligoohaetsQ 
der  Schwedischen  Sfidpolar-Expedition,  yon  Dr.  W.  Michaelsen  (pp.  12\i  Lief.  4| 
Oladoceren  und  Gopepoden  aus  antarktiscben  und  subantarktischen  Binnenge- 
wassem  gesammelt  yon  der  Schwedischen  aotarktischen  Expedition  1901-1908, 
bearbeitet  yon  Dr.  S.  Ekman  (pp.  40);  Lief.  5,  Die  Y5gel  der  Sohwedisohea 
SfidpoIar-ExpeditioD,  yon  E.  Lonnberg  (pp.  10) ;  Lief.  6,  The  Fishes  of  the  Swedish 
South  Polar  Expedition,  by  E.  Lonnberg  (pp.  70);  Lief.  7,  Anomonxa  und 
BrachjTura  der  Schwedischen  Sfidpolar-Expedition,  yon  T.  Lagerberg  (pp.  40); 
Lief.  8,  Hydroiden  aus  antarktiscben  und  subantarktischen  Meeren,  sesammelt 
yon  der  Schwedischen  Sfidpolarexpedition,  bearbeitet  yon  Dr.  K  J&derholin 
(pp.  42).    Stockholm,  1905-6.    Size  11  X  8}.    Mape  and  Plates. 

Aretie.  B.8.B.  Beige  G.  80  (1906) :  98-116.  Btert. 

Projet  d'exp^ition  oc^nographique  double  k  trayers  le  bassin  arotique.  Piur  C 
B^nard. 


Aretie— Meteorology.  Met.  Z.  23  (1906):  97-114. 

Meteorologie  des  Nordpolarbassins.     Ergebnisse  der  norwegisohen  Nordpolar- 
expedition  unter  Fridtjof  Nansen  1893-96.    Referat  yon  J.  Hann.   WUh  DiajramL 

Bpitibergen.  — — 

Missions  scientifiqnee  pour  la  Mesure  d'un  Arc  de  Mdridien  au  Spitibergy  entra- 
prises  en  1899-1902  sous  les  auspices  des  Gk>uyernements  SuMoia  et  ^ 
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Miflsioa  Sntfdoiae.  Tome  L  Astronomie  et  G^od^sie;  IP  Seo.,  Travaux  g^ 
d^iquM.  B.  Mesnre  des  angles  horizontaux  et  yertlcanx  (pp.  100);  Y"  Sec., 
Mar^graphe,  Nivellement  (pp.  60).  Tome  II.  Physique  terrestre,  M^t^rologle, 
Histoire  natorelle;  VIP  Sec.,  Magn^tisme  terrestre.  A.  Lev^e  magn€tique  du 
Bpitzberg  (pp.  56);  VHP  Sec.,  M^t^orologie.  A.  Observations  r^guli^res  k  la 
station  d'hiyernage  (pp.  222).  B.  Radiation  Solaire  (pp.  60);  B'.  Etats  des 
glaoes  et  de  la  neige  (pp.  58);  B".  Forme  et  grandeur  des  cristaux  de  neige 
^p.  20);  B"*.  Observations  m^t^rologiques  faites  k  la  station  de  montagne 
(pp.  20);  B'^.  Observations  m€t^rologiques  et  hydrographiques  faites  en  mer 
1^  (pp.  28);  B^  Observations  m^t^rologiques  en  mer  1901  (pp.  48>  O. 
Auiores  bor€ales  (pp.  120);  X«  Sec.,  Botanique  (pp.  64).  Stockholm,  1903-1906. 
Size  12}  X  10.     llluttraiions.    Presented  by  Vie  Commiision  Boyale  du  Bpitzberg. 

IIATHSIIATICAL  GXO0BAFH7. 
Otftographj.  VriBehaiif. 

Die  Abbildon^lehre  und  deren  Anwendang  anf  Eartographie  und  Geodasie. 
Yon  Dr.  J.  Frischauf.  (Sonderabdruck  aus  der  Zeitschrift  ftir  Mathematischen 
und  NaturwiBsenschaftlichen  Unterricht,  36.  Jahrg.)  Leipzig:  B.  G.  Teubner, 
1905.    Size  10  x  6),  pp.  32.    Prioe  Im.    Pre$etUed  by  the  PublUher. 

Vavigation.  Porej-Onit. 

Sumner's  Method.    By  Captain  H.  E.  Purey-Cust.    Portsmouth :  Griffin  &  Go., 
'   1906.    Size  8i  x  5},  pp.  24. 

Vayigation.  

Notes  bearing  on  the  Navigation  of  H.M.  Ships.  Fifth  edition.  London :  J.  D. 
Potter,  1906.    Size  10x6,  pp.  36.    Price  2d.     Presented  by  tJie  Admiralty. 

PETnOAL  AND   BIOLOeiOAL  0EOeBAPHT. 

OMlogloal  Hiftory.  Ann.  0. 15  (1906) :  97-114.  Lapparent. 

Snr  de  nouvelles  mappemondes  pal^g^ographiques.  Par  A.  de  Lapparent. 
With  Maps, 

An  attempt  to  reconstruct  the  geography  of  former  ages,  illustrated  by  a  series  of 
maps. 

ClMmorphology.      8iUb.  K.B.A.W.  MUnohen,  1905  (1906) :  477-494.  Gttnther. 

Neue  Beitr'&ge  zur  Theorie  der  Erosionsflguren.  Yon  S.  GUnther.  With  lUw- 
ff^ions. 

fltomorphology.  Biv.  O.  Italiana  13  (1906):  137-141.  Xartelli. 

Di  un  nuovo  ordinamento  sistematico  delle  forme  elementari  della  superfloie 
terrestre.    A.  MartelJi. 

Disonsses  a  scheme  of  classification  suggested  by  A.  Issel. 

fltomorphology.  BfUil. 

Beitr&ge  zur  Kenntnis  der  morphologischen  Wirksamkeit  der  Meeresstromungen. 
Yon  Dr.  Alfred  Buhl.  (Yeroffentlichungen  des  Institats  fUr  Meereskunde  und 
des  Gtoographischen  Instituts  an  der  Universitat  Berlin,  Iierausgegeben  von  .  .  . 
Ferdinand  Frhr.  von  Richthofen,  Heft  8,  Februar  1906.)  BerUa :  £.  S.  Miitler 
und  Sohn.    Size  lOJ  x  7^,  pp.  44. 

CHaeien.  Petermanns  M.  52  (1906) :  59-64.  Heii. 

Winterwasser  der  Gletscherbache.    Yon  Prof.  Dr.  H.  Hess. 

Uanology.  P.B.8.  Edinburgh  26  (1906) :  107-115.       Collet  and  Johnston. 

On  the  Formation  of  certain  Lakes  in  the  Highlands.  By  Dr.  L^n  W.  Collet 
and  Dr.  T.  N.  Johnston.  With  a  Note  on  Two  Rock  Basins  in  the  Alps,  by  Dr. 
L^on  W.  Ck>llet.     With  Maps  and  lUuitratione. 

Uimology.  Petermanns  M,  52  (1906) :  40-41.  Halbfitis. 

Za  der  Miiteilang  von  Dr.  Otto  Frhr.  v.u.z.  Aufsess  *'  Untersachungen  fiber  die 
Brhohung  der  Temperatur  am  Grunde  der  Seen."     Yon  Prof.  Dr.  W.  Hal bf ass. 

Throws  doubt  on  the  conclusions  of  the  writer  in  question  (cf.  Journaly  vol.  27, 408). 

UwMlogy'-Molies.   P.i2./6f.JSatn5iiry^  26, 1905-6  (1906):  142-156.  White  and  Watson. 
Some  Experimental  Results  in  connection  with  the  Hydrodynamical  Theory  of 
Beiebes.    By  P.  White  and  W.  Watson.     With  lUustratums. 
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Xeteorologj.  QiuirUrly  J.R.  Met,  8,  82  (1906):  141-150.  JhXiu, 

Brief  Disonssion  of  the  General  Features  of  the  Pressure  and  Wind  Conditions 
over  the  Trades-Monsoon  Area.    Bj  W.  L.  Dallas.     With  Diagrams. 

Meteorology.  Roteh  amd  Sort. 

The  Meteorological  Conditions  above  the  Tropical  North  Atlantic.  By  A.  L. 
Botch  and  L.  Teisserenc  de  Bort.  {Meteoro1ag%$ehe  ZeitBchri/i,  Hann-Band, 
pp.  270-275.)   Braunschweig  :F.ViewegundSohn',  1906.    Size  12  x  8.   Diagrami. 

Meteorology— Initmment.     Quarterly  J.R.  Met.  8.  32  (1906) :  11-14.  Ktwtos. 

The  Aquameter.    By  Dr.  W.  B.  Newton.     With  lUudration. 
On  a  new  instrument  for  measuring  the  amount  of  moisture  contained  in  air. 

Meteorology— Methods.     QuaHerly  J.R.  Met  8.  82  (1906)  :  47-52.  BaU. 

A  Rapid  Method  of  finding  the  Elastic  Force  of  Aqueous  Vapour  and  the  BelaiiTe 
Humidity  from  Dry-bulb  and  Wet-bulb  Thermometer  Readings.  By  Dr.  John 
Ball.    With  DiagratM. 

Meteorology— Methods.    Quarterly  J.R.  Met.  8.  32  (1906) :  15-28.  Simpioii. 

An  attempt  to  fly  Kites  for  Meteorological  Purposes  from  the  Mission  Ship 
attached  to  a  Deep-sea  Fishing  Fleet  in  the  North  Sea.  By  G.  0.  Simpson.  With 
Diagram  and  Dlustration. 

Meteorology — Snow.  JanMon. 

Om  v&rmeledningsform&gan  hos  Sno.  .  .  .  Af  Martin  Jansson.     Upsala,  1904. 
Size  9x6,  pp.  34.    Illustrations. 
Discusses  the  conductivity  of  snow. 

Meteorology— Temperature.    Petermanns  M.  62  (1906) :  32-36.  Eopfiwr. 

Die  thermischen  Anomallen  auf  der  Erdoberflache.    Von  Dr.  F.  Hopfner.     With 
Maps. 
See  August  number,  p.  184. 

Meteorology— Temperature.    Petermanns  M.  52  (1906):  37.  Snpan. 

Der  j'ahrliche  Gang  der  Temperatur  auf  der  Erdoberflache.  Von  Prof.  A.  Snpan. 
With  Diagram. 

Meteorology— Temperature.  Woeikof. 

Die  Verteilung  und  Akkumulation  der  Wftrme  in  den  Festlandem  nnd  Gewia- 
sem  der  Erde.  Von  A.  Woeikof.  (Meteorologische  Zeitsohri/t,  Hann-Band, 
pp.  186-208.)    Braunschweig:  F.  Vieweg  und  Sohn,  1906.    Slxe  12  x  8. 

Meteorology— Winds.  Abbt. 

The  Trade  Winds  and  the  Doldrums.  By  Prof.  Cleveland  Abbe.  {Meteoro- 
logische Zeitschrift,  Hann-Band,  pp.  254-260.)  Braunschweig:  F.  Vieweg  nnd 
Sohn,  1906.    Size  12  x  8.    Illustrations. 

Meteorology— Winds.  Eepwortlu 

The  Relation  between  Pressure,  Temperature,  and  Air  Circulation  over  the 
South  Atlantic  Ocean.  Notes  with  reference  to  the  Monthly  Wind-Charta  of 
the  South  Atlantic  Ocean,  prepared  in  the  Meteorological  Office  and  published 
by  the  Hydrographic  Office,  January,  1904.  By  M.  W.  Campbell  Hepworth. 
London,  1905.    Size  10  x  6,  pp.  12.     CharU. 

Meteorology— Winds.  Botoli. 

Proof  of  the  existence  of  the  upper  anti-trade  and  the  meteorological  condithma 
at  lesser  heights  in  the  Northern  Tropics.  By  A.  Lawrence  Rotch.  Size  9}  X  6, 
pp.  4.    Presented  by  tJie  Author, 

AVTHBOPOOEOeSAPHT  AHD  EI8T0BI0AL  OSOOSAPET. 

Historical— Charts.  B.8.0.  Italiana  7  (1906):  263-264.  

Portolani  esistenti  nella  Biblioteca  dell'  Accademia  Etrusca  di  C!ortona. 

Four  of  these  portolani  had  not  previously  been  described.    The  dates  seem  to 
vary  from  the  fifteenth  to  the  eighteenth  centuries. 

Historical— Quiros'  Voyage.    B.8.R.O.  Madrid  46  (1904) :  390-394.        [OoUingiidgt.] 
£1  Puerto  de  la  Vera  Cruz :  Sobre  la  Identiflcacidn  de  loe  Deeoabrimantoa  de 
Queiroz  en  las  Begiones  de  su  Tierra  Austrialia  del  E8{  irita  Santo. 
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HiitoriMl— WaldieemiiUer.         6.Z.  12(1906):  165.  Bavanitein. 

Die  Waldfleamdlleraohen  Karten.    Yon  E.  G.  Rayenstein. 
CritioiBtn  suggested  by  the  Waldseemfiller  faofilmiles. 

BIOeBAPHT. 

Borgonio.  Biv.  Q.  Italiana  18  (1906) :  142-150.  Vorl. 

Tomaso  Borgonio  e  la  sua  opera  oartografica.    A.  Mori. 

Borgonio,  a  draughtsman  and  military  engineer,  bom  about  1630  or  earlier,  is  best 
known  for  his  map  of  Piedmont. 

Carletti.  Biv.  Q.  Ildliana  18  (1906) :  65-84.  Vondaini. 

Francesco  Carletti,  meroante  e  viaggiatore  fiorentino  (1578  ?-l  636).    Appunti  del 
Prof.  G.  Mondaini.     With  Map. 

Biehthofen.    Tt.  K.  Ned.  Aard.  GenooU.  AmtUrdam  88  (1906) :  542-559.  Kan. 

Ferdinand  von  Biohthofen  als  Geograaf.    Door  Prof.  Dr.  0.  M.  Kan. 

OBBBBAL. 

Xedieal  Geography.  B.8.G,  Italiana  7  (1906) :  90-100.  Xaranelli. 

Ancora  a  proposito  della  *'  Carta  della  Malaria."    Nota  dell  dott.  Prof.  Carlo 
Maranelli. 

Xedioal  eeography.         B.0.8.  PhOaddphia  4  (1906) :  29-55.  Ward. 

The  Hygiene  of  the  Zones.    By  Bobert  De  C.  Ward. 
Tear-Book.  Klein. 

Jahrbuoh  der  Astronomie  und  Geophysik.  Herausgegeben  yon  Prof.  Dr.  Hermann 

J.  Klein.    XYI.  Jahrg,  1905.      Leipzig:  E.  H.  Mayer,  1906.      Size  9  x  5),  pp. 

viii.  and  368.    lUu$traiitm$, 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.O.S. 

EUBOPE. 
British  Islei.  Johnston. 

The  British  Isles.  Scale  1 :  633,600  or  1  inch  to  10  stat.  mUes.  Edinburgh : 
W.  &  A.  K.  Johnston,  1906.  Price,  mounted  on  rotters  and  vamisJiedf  £1  Is, 
Presented  by  the  Publisher. 

Forms  one  of  the  publishers'  Imperial  Series  of  maps.  It  is  bold  in  style,  and  intended 
for  the  walls  of  class-rooms.  An  attempt  has  been  made  to  indicate  hills  by  shading, 
but  this  is  to  a  great  extent  obliterated  by  the  unnecessarily  deep  oolouriDg  of  the 
counties.    The  map  measures  72  by  63  inches. 

Bngland  and  Wales.  Ordnance  Snrvey. 

Obdnance  Survey  op  England  and  Wales  : — Sheets  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  August  1  to  31, 1906. 

2  miles  to  1  inch : — 

Large  Series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  39.    PricCf  on 
paper,  Is.  Gd. ;  mounted  on  linen,  2s. ;  mounted  in  sections,  28.  (jd. 
Salisbury  Plain,  parts  of  sheets  78,  79,  86,  87.    Printed  in  colours,  folded  in  cover, 
or  flat  in  sheetJB.    Price,  on  paper,  \s,  6d. ;  mounted  on  linen,  2s. ;  mounted  in 
sections,  2s.  6d. 

1  inch — (third  edition)  : — 
In  outline,  43,  263,  281,  Is.  each  (engraved). 

6-inoh— County  Maps  (first  revision) : — 
Cardiganshire,  2  s.w.,  3  n.w.,  n.b.,  b.w.,  b.e.,  4  n.w.,  b.w.,  6  n.w.,  8.e.,  7  n.e.,  8.w., 

8.E.,  o  8.W.,  V   8.E.,  XU  8.W.,  11  N.E.,  S.W.,  8.E.,  1^  N.W.,  14  S.W.,  S.E.,  Id  N.W.,  8.E., 

16  N.W.,  8.W.,  17  N.W.,  18  (n.e.  and  s.e.),  19  n.e.,  s.e.,  20  n.e.,  s.w.,  s.e.,  21  n.w.,  n.e., 

23  K.E.,  24  S.B.,  25  N.E.,  B.W.,  8.E.,  26  N.B.,  S.W.,  8.E.,  27  N.W.,  S.E.,  30  N.W.,  N.B., 

81  8.E.,  82  N.W.,  NJB.,  B.W.,  38  N.B.,  8.W.,  35  N.E.,  S.E.  Carmarthenshire,  2  n.b.,  b.b.. 
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25  K.B.  DevoxiBhire,  17  s.w.  (26  k^.  and  27  n.w.),  27  n.b.,  43  B.W.,  48  v.if^  8^^ 
66  8.E.,  67  B.E.,  76  8.1.,  78  n.e.,  b.b.,  80  s.e.,  81  8.E.,  89  8.W.,  90  h.w.,  8.W.,  91  h.w., 

N.E.,  8.W.,  92  8.W.,  8.E^  100  N.E.,  101  H.W.,  H.E.,  B.B.,  102  N.E.,  118  8.W.,  116  (N.W.  aod 

N.E.).  LincobiBhire,  77  n.i.,  78  s.w.,  s.e.,  79  s.w.,  85  s.e.,  86  n.w.,  n.b.,  s.b.,  87  n.w., 

B.W.,  89  8.B.,  90  N.W.,  N.B.,  8.E.,  95  8.E.,  98  B.B.,  99  8.E.,  101  S.W.,  109  8.W.,  B.E^  110 
N.W.,  114  N.W.,  118  N.W.,  119  N.W.,  126  B.E.,  127  N.W.,  N.E.,  128  N.W.,  8.B.,  129  BW., 

134  8.E.,  135  N.E.,  8.W.,  136  N.E.  VorfoUc,  5  8.B.,  44  N.w.,  57  be.,  58  n.b.,  70  n.w., 

71  N.B.,  82  S.E.,  83  B.W.,  8.B.,  89  N.E.,  92  N.W.,  93  N.W.,  94  B.W.,  B.B.,  95  8.W.,  96  N.E., 

97  N.E.,  B.W.,  103  N.W.,  105  N.W.,  N.E.     Soffolk,  3  N.E.,  10  8.B.    WaTwickihin,  21 

N.E.,  8.E.,  22  K.W.,  B.W.,  26  B.W.,  27  B.E.,  29  N.W.,  B.W.,  38  8.E.,  39  N.B.,  B.W.,  41  BJC., 
43  8.B.,  44  N.W.,  N.E.,  S.E.,  46  N.B.,  S.E.,  47  N.E.,  8.W.,  49  N.B.,  50  N.B.,  B.B.,  52  8.W.,  B.B., 
53  N.B.,  B.E.,  55  N.W.,  N.E.,  56  N.E.,  B.E.,  57  8.B.,  58  N.E.,  59  N.W.,  N.E.  U.  e€uA, 

85-iiioli — County  Maps  (fijdt  revision) : — 
CannarthenBliire,  XXXIV.  13,  16;  XXX\T[ir.  6,  16;  XXXIX.  6,  7, 11.  18, 14, 15, 
16;  XL.  13,  14,  15;  XLI.  8,  11;  XLV.  4;  XLVI.  1,  2,  3,  4;  XLVH.  1,  2,  3. 
Cornwall,  I.  7, 11,  12, 16;  II.  5,  9, 13, 14;  III.  7,  11. 12, 16;  V.  3,  7,  11,  14, 15, 16; 
VI.  5 ;  VIII.  1,  2,  4,  5,  6,  8, 10,  12, 13,  16 ;  IX.  1,  3,  5,  6,  9,  10, 13 ;  XI.  10,  11, 12, 
13, 14;  XV.  3.  Ss.  each,  II.  1 ;  VI.  15;  IX.  4.  1«.  6d.  each,  Devonshire,  XXVII. 
15;  XXXVIII.  3  (16  and  15);  XLIX.  16;  L.  5;  LXI.  3,  8;  LXH.  2,  5,  14; 
LXXni.  10,  11,  15,  16;  LXXIV.  6;  XCVI.  8;  CV.  1,  16;  CXI.  4,  12,  15,  16; 
CXIL  1 ;  CXVII.  4,  8, 12.  3«.  each.  LXI.  6.  1«.  6^7.  each.  Lincolnshire,  XLlL 
3,  4,  12,  16;  XLin.  1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11, 12, 13, 14, 15, 16;  LL  9, 18; 
LHL  6 ;  LIV.  16 ;  LV.  1,  4,  5,  7,  8,  9,  10,  12,  15 ;  LVL  1,  2,  3,  4,  5,  6,  7, 8, 9, 10, 
12, 13, 14,  15, 16 ;  LVU.  1,  2,  3.  4,  5,  6,  7.  8,  9, 10,  11,  12, 13, 14, 15, 16;  LVm, 
1,  5,  13,  14  (9  and  10);  LX.  9;  LXIV.  12;  LXV.  1,  2,  3,  4,  5,  6,  7,  8,  9, 10,  11, 12, 
13,  14, 15,  16;  LXVL  9,  13.  Korfolk,  X.  8;  XL  5,  6,  7,  9,  10,  11,  12,  14,  16; 
XIL  13 ;  XVm.  4,  8, 12,  16 ;  XIX.  1,  2,  4,  5,  6,  7,  10, 12, 18,  14 ;  XX.  1,  2,  5,  6, 
7,  9, 10, 11,  12 ;  XXa.  13 ;  XXX.  (1  and  2),  5,  6,  7 ;  XXXVIIL  4 ;  L.  8 ;  LL  1,  7, 
11 ;  LV.  3 ;  LXXXVI.  12, 16 ;  XXVUL  2,  13, 14.  Yorkshire  (First  Revision  of 
1891  Survey),  CCLIIL  5,  9,  10,  13;  CCLXI.  3,  5,  7,  8.  9,  10,  11,  12,  13,  15; 
CCLXIL  4,  9,  10,  12,  14.  15;  CCLXIIL  3,  4,  7;  CCLXVL  4,  8,  12.  St.  ea^ 
CCLXX.  11 ;  CCLXXVm.  12.    U.  6d.  each. 

{E.  Stanford,  London  Agent.) 
Oermanj.  K.  Frenssische  Landeeanfoahmt. 

Karte  des  Deutsohen  Reiches.  Herausgegeben  von  der  Eartographischen  Ab- 
teilung  der  Eooiglichen  Preussisohe  Landesaufnahme.  Scale  1 :  100,000  or  1  inch 
to  1*6  stat.  mile.  Sheets  (plain):  341,  Jflterbog;  344,  Guben;  869,  Spremberg; 
(coloured)  320,  Ffirstenberg  a.  d.  O.;  321,  Crossen,  a.  d.  O.;  370,  Sorau;  371, 
Sprottau;  458,  Altenkirchen.  Berlin:  K.  Preussisohe  Landesaufnahme,  1905-^. 
Price  1.50  mark  each  t^eet. 

Servia.  Adamofifi. 

Pflanzengeographische  Karte  Serbiens.  Von  Prof.  Dr.  Lujo  Adamovio.  Scale 
1 :  750,000  or  1  inch  to  11*8  stat.  miles.  Petermanns  Mitteilungen,  Jahrgang  1906, 
Tafel  13.    Gotha :  Justus  Perthes,  1906.    Presented  by  the  Publisher. 

An  outline  map  of  Servia,  showing,  by  various  tints  of  green,  six  different  vegetation 
regions,  which  are  designated  as  follows :  Tiefland,  Hiigel,  Submontane,  Montane, 
Voralpine,  Subalpine,  and  Alpine.  In  addition  to  the  green  tinting,  red  lines  divide 
the  vegetation  into  zones,  and  the  character  of  the  vegetation  and  the  different  kinds 
of  trees  and  plants  are  shown  by  symbols.  The  map  itself  is  a  bare  outlino  with  few 
names.  If  a  general  idea  of  the  altitude  of  the  various  regions  could  have  been  given 
by  figures  or  some  other  means,  it  would  have  been  an  advantage.  The  map,  accom- 
panied by  a  short  article  by  the  author,  appears  iu  the  August  number  of  Peiermaimii 
mitteilungen. 

Sweden.  Sveriges  Geologiska  VndenSkniaf . 

Sveriges  Geologiska  Undersokning.  Ser.  Aa.  Scale  1 :  50,000  or  1*3  inch  to  a 
stat.  mile.  Sheets:  120,  Falkoping;  125,  Tidaholm;  126,  Ankarsmm;  ISO, 
Vadstena;  131,  G'allo;  132,  Hjo;  133,  Vimmerby.— Ser.  Al,a.  Scale  1:200,000 
or  1  inch  to  3*1  stat.  miles.  Sheet  5,  Karlskrona-Kalmar.  Stockholm :  BverigeB 
Geologiska  Undersokning.    Presented  by  the  Institut  Royal  GSblogique  de  Suide., 

ASIA. 
Hong  Kong.  Topographioal  SeotUm,  General  Stall 

Map  of  Hong  Kong  and  of  the  territory  leased  to  Great  Britain  under  the  ooiiv«i« 
tion  between  Great  Britain  and  China,  signed  at  Pekin  on  June  9, 1898.    Scale 
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1 :  84,480  or  1  inch  to  1*3  stat.  mile.  London :  Topograpbioal  Section,  General 
Staff,  War  Office,  1905.  Price  2«.  6d.  Preiented  by  the  Director  of  Military 
Operattone. 

A  good  general  map  based  upon  the  best  material,  including  Mr.  Tate's  surveys  of 
the  Kunlun  territory  and  the  Admiralty  charts.  Hill  work  is  shown  by  brown  contours 
at  100-feet  intervals.  The  boundary  along  the  shores  of  Mirs  bay  and  Deep  bay  is  the 
high-water  mark ;  it  has  not  been  surveyed,  and,  as  laid  down,  can  only  be  taken  as 
provisional. 

Turkey  In  Ada.  Anler. 

Die  Hedschas-Bahn.  Scale  1 : 3,000,000  or  1  inch  to  47*3  stat.  miles.  Petermdnfu 
MUteilungen,  Ereanzungsheft  No.  154,  Tafel  1.  Qotha:  Justus  Perthes,  1906. 
Pre§erUed  by  the  PtMisher. 

AFBIOA. 

Oape  of  Good  Hope.  Geological  Commiiiion,  Capo  Town. 

Geological  map  of  the  Colony  of  the  Cape  of  Good  Hope.  Sheet  1.  Scale 
1 :  287,600  or  1  inch  to  3*7  stat.  miles.  Cape  Town  :  Geological  Commission,  1906. 
Presented  by  the  Director  of  the  Geological  Survey  of  the  Cape  of  Good  Hope. 

This  sheet  includes  the  neighbourhood  of  Cape  Town,  Stellinbosch,  Lady  Grey, 
Robertson,  and  Napier.  The  map  of  which  it  forms  part  will  give  the  results  of  the 
first  attempt  at  a  general  geological  survey  of  Cape  Colony,  and  will  be  of  considerable 
importance.    It  is  dearly  drawn  and  printed,  the  colours  being  carefully  selected. 

Egypt.  Biunrey  Department,  Cairo. 

Map  of  a  portion  of  the  Eastern  Desert  of  Egypt.  Scale  1 :  100,000  or  1  inch  to 
1-6  stat.  mUe.  Sheets :  13  G,  13  H,  14  H,  15  H,  15  J,  16  J.  Cairo :  Survey 
Department,  1906.  PreeerUed  by  the  Director-General  of  the  Survey  Department, 
Cairo, 

The  region  of  the  eastern  desert  of  Egypt  represented  by  these  sheets  lies  between 
the  rarallels  of  23"^  40'  N.  and  25°  10'  N.,  and  between  the  meridian  of  34°  E.  long,  and 
the  Bed  sea  coast.  The  whole  of  the  area  included  within  these  latitudes  and  longi- 
tudes is  not  yet  published,  but  the  above  are  the  more  important  sheets.  Although  a 
considerable  amount  of  survey  work  has  been  completed  by  the  Egyptian  Survey 
Department,  it  is  evident,  from  the  many  gaps  on  the  sheets,  that  much  still  remains  to 
be  done;  and  it  will  be  a  great  assistance  to  those  whose  duty  it  will  be  to  fill  in  these 
blanks  to  have  the  triangulation  points  shown  on  this  map,  to  which  their  work  can  be 
adjusted.  These  sheets  are  preliminary  issues,  and  a  note  states  that  the  final  adjust- 
ment to  the  fixed  trigonometrical  points  has  not  been  made. 

Xg3rpt.  Survey  Department,  Cairo. 

Topographical  map  of  the  Giza  Province.  Scale  1 :  10,000  or  6-3  inches  to  a  stat. 
mile.  Sheets :  N.E.,  1-3, 1-4,  2-2,  2-3,  2-4,  3-1,  3-2,  3-3,  3-4,  3-5,  4-1,  4-2,  4-3,  4-4, 
5-1,  5-2 ;  N.W.,  5-1,  6-2,  7-2,  7-3.  8-3,  8-4  ;  S.E.,  1-3,  1-4.  Cairo :  Survey  Depart- 
ment,  1905-1906.  Presented  by  the  Director- General  of  the  Survey  Department, 
Cairo. 

Xamoran.  Adami. 

Aufnahmen  an  der  Batanga  Kilste  und  im  Lobe-Flussgebiet  (Siid-Kamerun),  1905. 
Von  Pater  Gust.  Alf.  Adams.  Scale  1 :  100,000  or  1  inch  to  16  stat.  mile.  MitteU- 
ungen  aus  den  deutsehen  Schutzgebieten,  Band  xix.  1906.  Berlin :  E.  S.  Mittler 
&  Son,  1906. 

Togo.  Sprigade. 

Karte  von  Togo.  Bearbeitet  von  P.  Sprigade.  Scale  1 :  200,000  or  1  inch  to 
3*1  stat.  miles.  Sheet  Dl,  K^te-KriLtsohi.  Mitteilungen  aus  den  deutsehen  Schutz- 
gi^itent  Band  xix.,  1906,  Karte  5.    Berlin :  E.  S.  Mittler  &  Son,  1906. 

AXESICA. 

Panama.  Topographical  Section,  General  Staff. 

Panama.    Scale  1 : 1,000,000  or  1  inch  to  158  stat.  miles.    London :  Topographical 
Section,  General  Staff,  War  Office,  1906.     Price  2s.    Presented  by  the  Director  of 
Military  Operations. 
This  map  has  been  compiled  from  the  best  available  material,  but  most  of  this  is 

rei^  approximate.    The  only  part  that  has  been  properly  surveyed  is  the  Canal  zone, 

which  has  been  leased  to  the  United  States  in  perpetuity. 
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AV8TBALIA. 
QuBaniland.  Fox  and  Dimttan. 

Geological  sketch-map  of  Qneenaland,  showing  mineral  localities.  Prepared  imder 
the  sapervision  of  B.  Donstan,  f.o.s.,  Acting  Government  Geologist,  and  compiled 
by  H.  W.  Fox.  Scale  1:2,584,400  or  1  inch  to  40  stat  miles.  Brisbane:  Geo- 
logical Survey  Office,  1905.    Pretented  by  the  Oeologieal  Survey  of  Queensland. 

A  new  edition  of  a  nsefnl  general  geological  map  which,  in  addition  to  the  usual 
colouring  for  the  various  formations,  indicates  by  bold  red  circles  and  letters  the  distri- 
botion  of  minerals. 

ATLAHTIC  OCEAN. 
Canary  Islands.  Sapper. 

Kartenskizze  von  Lanzarote  (Ganarische  Inseln).  Nach  der  Seekarie  von  Arlett, 
nach  O.  Simony  und  eigenen  Aufnahmen,  entworfen  von  Karl  Sapper,  1906.  Scale 
1 :  150,000  or  1  inch  to  2*3  stat  miles.  Petermanne  Mitteilungen,  Jahrgang  1906, 
Tafel  12.    Gotha :  Justus  Perthes,  1906.    Presented  by  the  Publisher, 

GEHEBAL 
World.  Bartholomew. 

Atlas  of  the  World's  Gommeroa  A  new  series  of  maps,  with  descriptive  text  and 
diagrams,  showing  products,  imports,  commercial  conditions,  and  economic  statistics 
of  Uie  countries  of  the  world.  Compiled  from  the  latest  official  returns  at  the 
Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  f.r.o.8.,  F.B.8.E. 
Part  viL  London:  George  Newnea,  Limited,  [1906].  Price  6d.  net.  each  part 
Preeented  by  the  Publisher. 

This  part  contains  the  following  plates :  Nos. :  49,  Dominion  of  Canada,  industrial, 
chief  imports  and  exports;  50,  51,  North  America,  commercial  routes  and  v^etation; 
52,  United  States,  industrial ;  53,  United  States,  industrial,  chief  imports  and  exports ; 
54,  55,  South  America,  commercial  routes  and  vegetation  ;  56,  West  Indies. '  In  addi- 
tion to  these  maps  and  diagrams  there  is  the  usual  continuation  of  the  alphabetical  List 
of  Commodities  of  Commerce,  extending  from  **  Palma  Christi ''  to  "  Kags." 

World.  Btielor. 

Neunten,  von  Grund  aus  neubearbeiteten  und  neugestochenen  Auflage  von  Stieler^s 
Hand  Atlas.  100  Earten  auf  200  Seiten  mit  162  Nebenkarten  in  Kupferstich  und 
einem  alphabetischen  Verzeichnis  aller  im  Atlas  vorkommenden  Namen  (ongefahr 
240,000  Namen  enthaltend)  herausgegeben  yon  Justus  Perthes*.  Geographisoher 
Anstalt  in  Gotha.  Lieferungen  13-18.  Gotha:  Justus  Perthes,  1906.  Price 
60  pf.  each  part. 

CHABT8. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

,    Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
July,  1906.    Presented  by  the  Hydrographer,  Admiralty. 

No.  Inches. 

3580  m  =  6*8      Wales,  west  coast : — Fishguard  bay.    2s. 
8494  m  =  1'42    Norway,  west  coast : — Giaeslingerne  light  to  Dolm  sund,  including 

Folden  fiord.    38. 
3465  m  =  1'42    Caltic,  Little  Belt: — Trselle  ncs  to  Aaro  sund.    Zs. 

10-8  \ 
0-89 
10*00>South  Atlantic   ocean  : — South  Georgia.     Plans : — Royal    bay, 
1'78|     King  Edward  cove,  Moltke  harbour,  sketch  of  Cumberland 
100/     bay. 

3573  m  =  7*34    Plans  on  the  coast  of  Chile : — ^Antofagasta,  Homos  cove,  Coloso 

cove.    28. 
591  m  =  1*46    United  States,  west  coast : — San  Francisco  harbour  {prdiminary). 

3«. 
27  m  =  31      Persian  gulf: — Abu  shahr  (Bushire).    3«. 

_p-8^    Mal8kcca  strait.    Plans  on  the  east  coast  of  Sumatra: — Langsar 

3574  m  —  \3*6J        bay,  Langsar  river  entrance,  Birim  river  entrance.    2s. 

3283  m  =  3'63    Plans  in  the  Philippine  islands : — Salomaguo  harbour  and  Lapog 

bay.  Port  Kurrimao,  and  Gan  bay.    2s. 
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lOflft  n«  — /^*9\  China: — Plans  in  the  Yaug  tse  Kiang.  Chin  Kiang  fu,  and  Silver 

1^8  m  -\2if  island,  Be  Yun  Kau  creek  to  Silver  toland.    3«. 

3565  m  =  0  48  New    Zealand,  north    island : — Bream    head    to   Tepaki    point 

(Mercury  bay),  including  Hauraki  gulf.    St. 

2527  m  =  0  25  New  Zealand,  sheet  iii. : — Mayor  island  to  Poverty  bay.    3<. 

HR-ii -_  _/7'5\  Fiji  islands: — Namuka  harbour,  Nai  Toni  Toni  and  Veivatuloa 

oo/bm_|g^j  anchorages.    St. 

Kew  Plans  and  Plans  added. 

2114  m  =  50      Baltic  entrance : — the  Kattegat.    Plan  added: — Anholt  harbour. 

St. 
1596  m  =  5'99    Harbours  and  anchorages  on  the  coast  of  Italy.    Plan  added : — 

Port  Sorrento.    St. 
1221  m  =  2*50    Labrador : — Harbours  and  anchorages  in  Hudson  bay  and  strait. 

Plan  added : — Hebron  bay.    2».  Od. 
4282  m  =  3*65    Chile,  sheet  vii. :— Lora  point  to  Maitencillo.    Plan  added : — Port 

Lapallar.    2«. 
1300  m  =  2-43    Plans  on  the  coast  of  Chile.    New  Plan :— Port  Papudo.    2«. 
2732  m  =  /^^H  ^^*^^  ^'  anchorages  in  Bali,  Lombok,  etc.    Plans  added :— Graja- 

\l-45/     gan  bay,  Pangpang  bay.    It. 
2873  m  =  57      Anchorages  in  the  Solomon   Islands.     Plan  added: — Ngora  fu 

harbour.    2t. 

(/.  D.  Potter,  Agent.) 

Charts  Cancelled. 

Ko.  CaDcelled  by  No. 

1410    Wales,  west  coast.     St.] 

Qoven's  head  to  New  Quay.  New  chart. 

Plan  of   Fishguard    bay  on      Fishguard  bay 3580 

this  sheet.  j 

2842a  Baltic    sea.      Plans    ofj^        ,     . 

Faero  and  Aaro    sounds  onP^^^fi*"-     ,     .     ..        ,  ^,^^ 

this  sheet.  J     Traelle  nes  to  Aaro  sund 3465 

22026  South    Atlantic    ocean,l^^,f,^^J.^-     „• 
western    portion.      Plans   of  p,S<>«*^  ^^^^S^^^' 

aurs:?ts:"^'*'i     E^yalW   KI^^ 
-Awu^ov*^     xoDucct  ^        harbour,  sketch  of  Cumberland  bay      .    3579 

1277    Chile.    Point  Grande  to. 

Point  San  Francisco.     Planl^        , 

of  Antofagasta  on  this  sheet.  \^^Z  ,x.  *    mi  -i     a   w       * 

2346    Plans  on    the    coast  of      Plans  on  the  coast  of  Chile,  Antofagasta, 

Chile.    Plan  of  Coloso  cove         ^°"^^  «»v®»  ^^""^  ^^« ^^^^ 

on  this  sheet.  / 

691    United  States,  west  coast.  "I  New  chart  (preliminary). 

San  Francisco  harbour.  j     San  Francisco  harbour 591 

27    Persian  gulf.  Abilshahr,)  New  chart. 

or  Bushire.  /    Abu  shahr  (Bushire) 27 

annroftPh  I        "lague  harbour  and   Lapog   bay.  Port 

approacn.  j        Kurrimao  and  Gan  bay       3283 

2876     Harbours    in    Formosa.) 

Plan  of  Port  Kok  Si  on  this  [  —  —  —  — 

sheet.  j 

1288    China.    Yang  tse  Kiang,  |  New  chart. 

Chin    Kiang  fu,  and    Silver)    Chin    Kiang  fu  and   Silver  island,  Se 
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A  FIFTH  JOURNEY  IN   PERSIA/ 

By  Major  P.  MOLESWORTH  SYKES,  C.M.G. 

I. 

In  the  autumn  of  1902,  after  an  absence  of  al)out  two  years,  during 
which  I  had  been  able  to  compare  the  plateau  of  the  Karroo  with  that 
of  Irdn,  I  reached  Bandar  Abbds,  which  port  had  already  served  as 
a  starting  point  for  previous  journeys.  There  was  a  feeling  of  progress 
in  the  Persian  gulf,  mainly  due  to  the  impending  inauguration  of  a 
quick  service,  which  would  bring  Bushire  to  within  about  five,  instead 
of  eight,  days  of  Karachi.  Bandar  Abbas  was,  however,  not  to  enjoy 
the  direct  benefits  of  this  boon ;  but  three  years  later  its  isolation  was 
terminated  by  the  construction  to  it  of  a  branch  cable  from  the  island  of 
Henj&m.  **  Better  late  than  never  "  is  a  proverb  particularly  applicable 
to  this  step,  and  one  can  now  hope  that,  in  spite  of  its  bad  climate, 
the  importance  of  this  port  will  gradually  be  recognized  by  the  various 
British  firms  who  trade  with  Southern  Persia. 

We  steamed  slowly  to  the  anchorage  before  dawn,  and  I  was  n^uch 
struck  by  the  imposing,  if  forbidding,  nature  of  the  scenery,  and 
indeed  Bandar  Abbds  is  singularly  favoured  in  this  respect.  In  the 
foreground,  some  3  miles  distant,  the  Arab-like  town  stretched  parallel 
to  the  sea-shore,  backed  by  a  wide  expanse  of  "  painted"  desert,  if  we 
may  apply  the  epithet  used  in  America,  behind  which  Kuh-i-Ginao 
and  Kuh-i-Nidn  rise  sheer  to  a  height  of  some  7000  feet,  and  constitute 
gigantic  portals  to  the  caravan  routes  which  ascend  to  the  Irdn  plateau. 
Indeed,  compared  with  Bushire,  it  may  be  said  that  Bandar  Abbas  is 
situated  close  to  natural  gates  leading  to  Persia,  whereas  Bushire  is 

♦  Read  at  the  Koyal  Geographical  Society,  Juno  18,  lOOG.     Map,  p.  429. 
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set  down  at  tlie  foot  of  a  wall  whicli  has  to  be  climbed  by  means  of 
ladders.  In  due  oonrse  of  time  geographical  will  overcome  artificial 
advantages,  and,  unless  I  am  mistaken,  Bandar  Abbds  will  ultimately 
become  the  chief  port  of  Southern  Persia. 

Owing  to  the  continuance  of  plague  in  India,  we  were  quarantined 
near  Naiband,  a  hamlet  some  3  miles  to  the  east  of  the  port;  but, 
thanks  to  the  kindness  of  H.M.*8  Consul,  Major  Grey,  our  discomfort  was 
considerably  alleviated.  When  released,  we  visited  the  governor  in  what 
was  formerly  the  Dutch  factory,  but  is  now  the  custom  house.  It  is 
interesting  to  know  that  Bandar  Abbda  occupies  a  site  on  or  near 
the  mediasval  Suru  or  Sbaheru,  which,  at  the  epoch  when  Hormuz 
was  in  the  hands  of  the  Portuguese,  became  celebrated  as  Gombmn, 
this  word  being  a  corruption  of  the  word  gumruk*  or  custom  house. 
In  fact,  the  media) val  history  of  the  Persian  gulf  reveals  a  constant 
change  of  ports.  Under  the  Abbaside  caliphs  Sirdf  (now  Tdhiri),  due 
south  of  Shirdz,  was  the  chief  emporium.  In  time  it  yielded  its 
supremacy  to  the  island  of  Keis,  which,  in  its  turn,  wsts  beaten  in  the 
struggle  for  commercial  supremacy  by  Hormuz  and  Bandar  Abbds. 

For  some  years  I  had  been  anxious  to  travel  over  the  section  of 
country  between  Eudbdr  and  the  Persian  gulf,  which  had,  I  believed, 
been  traversed  by  the  illustrious  Venetian,  Ser  Marco  Polo.  Con- 
sequently there  was  no  uncertainty  as  to  the  route  to  be  pursued,  and, 
after  overcoming  the  usual  transport  difficulties,  our  party,  whioh 
included  my  cousin,  Mr.  H.  R.  Sykes,  whose  photographs  illustrate 
much  of  this  paper,  started  oflf  on  the  300-mile  journey  to  Eerm&n. 

Four  marches  across  the  level  plain  and  along  the  slopes  of  the 
Kuh-i-Ni&n  brought  us  to  what  is  now  termed  the  Navargun  pass, 
which,  like  all  the  low  ranges  near  the  Persian  gulf — its  altitude  is 
but  1400  feet — proved  somewhat  difficult  to  negotiate,  both  from  the 
badness  of  the  track  and  the  absence  of  water.  There  was  also  a 
fair  chance  of  an  attack  from  Bashdkirdi  raiders,  who  are  now  armed 
with  Martinis,  and  are  thus  an  unpleasant  race  to  meet  when  lying 
in  ambush  in  a  narrow  defile.  That  there  is  a  fine  historical  continuity 
in  their  proceedings  is  proved  by  referring  to  Ser  Marco,  who  wrote, 
**And  then  you  come  to  another  descent  some  20  miles  in  length* 
where  the  road  is  very  ])ad  and  full  of  peril,  for  there  are  many 
robbers  and  bad  characters  about.'*  j  On  the  eastern  side  of  the 
Navargun  pass,  Rudan,  which  is  a  remote  district  of  Fars,  had  to 
be  crossed.  Its  name  has  remained  unchanged  since  the  epoch  of 
Ibn   Haukal,  who   wrote  in   the   fourth  (tenths  century.     Down  its 


♦  (himruh  is  itself  a  corruption  of  the  Greek  Kov^tpKi.     Vide  *  The  Lands  of  the 

EaHtem  Caliphate/  by  Guy  le  Stran^^e,  p.  819.     I'his  is  a  work  to  which  I  am  mooh 

indebted,  and  I  have  at  the  same  time,  by  ray  travels,  been  able  to  contribute  someihlDg 

to  it. 

t  Vide  Yule's  *  Marco  Polo '  (3rd  edit.),  vol.  1,  p.  107. 
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centre  flows  the  Rudkhana-i-Dazdi,  or  "  River  of  Theft,"  which  is  the 
principal  tributary,  if  not  the  main  stream,  of  the  Mindb  river ;  it 
is  the  Nahr-i-Zankan  of  Mukaddasi,  who  was  a  contemporary  of  Ibn 
Haukal.  In  1898,  on  my  journey  across  Bashakird,  I  had  camped 
at  Birinti,  the  village  at  which  the  junction  of  the  two  bodies  of  water 
is  eflfected.* 

After  crossing  the  brackish  river  and  the  stony  valley  of  Budan,  we 
reached  the  district  of  Budbdr,  which  forms  a  part  of  the  Kerm&n 
province.  Its  Governor  welcomed  me  at  Gulashkird,  the  Lashkird  of 
Ibn  Haukal,  and  we  rode  up  a  charming  gorge  lined  with  date  palms, 
down  which  ran  one  of  the  rare  streams  which  are  so  highly  prized  in 
dried-up  naked  Iran.  Indeed,  for  the  last  two  years,  dread  drought, 
with  its  attendant,  gaunt  famine,  had  held  sway  in  South-east  Persia, 
so  much  so  that  the  purchase  of  supplies  of  forage  and  food  for  our 
caravan  was  e£fected  with  the  greatest  difficulty.  Moreover,  owing  to 
the  drought,  there  was  no  game  in  Jiruft,  and,  one  way  or  another,  we 
were  glad  to  hasten  across  the  Jabal  Bariz  range,  the  passes  of  which 
might  be  blocked  by  snow  at  any  moment.  In  short,  as  we  were 
travelling  at  the  coldest  season  of  the  year,  and  had  much  sickness  and 
one  death  in  the  party,  our  arrival  at  Eermun  in  the  middle  of  January, 
without  being  caught  in  a  blizzard,  was  a  matter  of  congratulation. 

When  I  had  left  Kerman  in  1900,  the  Church  Missionary  Society 
had  but  one  representative  in  the  shape  of  a  clergyman ;  but  when  I 
returned,  I  found  Dr.  J.  O.  Summerhayes  established  in  a  small  hospital, 
and  engaged  in  performing  a  series  of  operations  which  formed  the  uni- 
versal theme  of  conversation.  Opinions  differ  as  to  missionary  enter- 
prise ;  bat  there  cannot  surely  be  two  opinions  as  to  the  value  of  medical 
work  which  creates  beneficent  centres  throughout  the  dark  places  of 
the  world,  and,  incidentally,  saves  the  lives  of  hundreds  of  Europeans. 
Apart  from  that,  the  hard-working,  self-sacrificing  life  led  by  mission- 
aries in  Persia  appeals  to  whatever  is  noble  in  the  people  with  whom 
they  are  brought  into  contact,  and,  in  the  East  at  any  rate,  it  is 
character  which  raises  or  lowers  the  prestige  of  the  European,  who  is, 
and  will  ever  remain,  a  numerically  insignificant  unit.  Kerman  had 
been  suffering  a  good  deal  from  the  two  years'  drought,  but  this  had 
fortunately  coincided  with  a  boom  in  carpets,  which  had  materially 
assisted  the  prosperity  of  all  classes.  As  a  natural  consequence,  every 
one  set  up  a  loom,  the  weaving  deteriorated,  and  a  heavy  slump  ulti- 
mately set  in,  which  was,  perhaps,  just  as  well  from  every  point  of  view. 
During  the  summer  of  1903,  I  made  a  short  tour  southwards  to  the 
summer  quarters  of  the  Buchakchi  f  tribe,  which  consist  oF  elevated 


♦  Vide  Qto.  Journal  February,  1902. 

t  The  Bnohikchi  tribe,  with  its  three  divisions  of  (a)  Sarsaidali,  (6)  Kara  Saidali, 
and  (c)  Khunmli,  is  of  Turkish  origin,  and  is  numerically  weak,  only  aggregating 
150  to  200  families. 

2  G  2 


428  A  FIFTH  JOURNEY  IN  PERSIA. 

rolling  downs  and  charming  valleys  on  both  sides  of  the  main  range  of 
Southern  Persia,  known  in  this  section  as  Knh-i-Bidkh&n.  Quitting 
their  breezy  uplands,  we  traversed  the  Afshdr  *  country,  where  I  was 
visited  by  its  chief,  Hasan  Khan,  who,  in  many  ways,  was  a  typical 
patriarch  and  one  who  loved  the  old  order  of  things,  when  might  was 
right  The  old  gentleman  was  full  of  complaints  against  the  powers 
that  be ;  but,  as  members  of  his  tribe  were  generally  the  culprits  in 
cases  of  raiding,  one  felt  that,  in  this  question  as  in  many  others,  there 
was  more  than  one  point  of  view.  The  Afsh&r  tribe  is  famous  as  having 
supplied  a  sovereign  to  Persia  in  the  person  of  Nddir  Shah,  who  is 
referred  to  later  on  in  this  paper.  Curiously  enough,  Khoras^n,  which 
was  their  headquarters,  has  been  entirely  deserted  by  the  tribe  which, 
while  possessing  important  offshoots  in  the  south  of  Persia,  chiefly 
occupies  the  district  between  Kazvin  and  Zanj&n. 

My  meeting  with  the  Afsh4r  chief  had  taken  place  at  the  hamlet  of 
Hushun,  situated  near  the  range  of  very  low  hills  which  divides  the 
basin  of  the  Halil  Hud  from  that  of  the  great  iCamV,  or  salt  swamp  of 
Persia,  a  term  to  which  reference  will  again  be  made  in  this  paper. 
From  this  point  we  swung  due  east  to  B4ft  and  Bezinjdn,  the  latter 
district  being  the  headquarters  of  the  Lak  tribe.  The  Lak  claim  oor 
interest  in  that  they  are  undoubtedly  among  the  most  ancient  of  Persian 
tribes.  One  of  their  divisions  is  termed  '*  Zand,"  and  they  claim  that 
the  tribe  was  constituted  the  legal  guardians  of  the  Zoroastrian  scrip- 
tures, which  are  commonly,  but  erroneously,  known  as  the  Zend-Avesta. 
A  member  of  the  Zand  tribe  ruled  Persia  after  the  death  of  N&dir  Sh&h, 
before  the  rise  of  the  present  dynasty.  Indeed,  but  for  the  folly  of  his 
successors,  the  Zand  dynasty,  which  Kerim  Khan  founded,  might  have 
continued  paramount  in  Persia  for  many  years.  To-day  the  Lak  aro 
held,  and  not  without  reason,  to  be  inferior  to  the  average  Persian. 
They  are  also  said  to  be  bom  thieves,  whereas  the  Persian  villager 
is  extremely  honest.  So  much  so  was  this  the  case  that,  when 
the  Persian  guard  of  the  Kermdn  Consulate  was  composed  of  men 
furnished  by  the  Lak,  they  were  invariably  changed.  It  seems  hard  to 
give  such  a  bad  character  to  a  tribe  which  can  boast  of  such  an  ancient 
lineage ;  but,  after  all,  the  fact  that  they  have  been  conquered  by  alien 
races  tends  to  show  that  they  furnish  but  yet  another  example  of  that 
decay  which  affects  peoples  as  well  as  individuals.  The  whole  country 
was  in  the  throes  of  an  invasion  of  locusts ;  but,  owing  to  the  abundant 
spring  rains  which  had  fallen,  the  crops  were  mercifully  spared,  and 


*  The  Afsbdr  tribe  is  nlso  of  Turkish  cxtractioD,  nnd  in  the  Kcrm^n  province  akne 
there  are  8000  to  10,000  families,  the  tribe  being  subdivided  into  seven  Bubdivisions, 
viz.  (1)  AH  Ghazalu,  (2)  Kisimlu,  (3)  Jalilu,  (4)  Araui,  (5)  Pir  MorAdlu,  (6)  J6n  Knli 
Oshdgi,  and  (7)  Firsi  Mad&n.  The  headquarters  of  the  tribe  is  the  Knh-i-Khabr.  Ib 
summer  they  feed  their  flocks  and  till  the  land  on  its  northern  slopes,  and  in  winter 
they  move  to  its  southern  slopes. 


Seals  1  Z.ooaooo  or  1  uch-iio  46 Statmiles 
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the  oountless  marauders  contented  themselves  with  stripping  the  bushes 
bare,  and  thus  did  but  little  harm  to  anything  but  the  grazing.  From 
Beziujan  we  skirted  the  Lalazar  range  as  far  as  Rahbur,  whence  we 
turned  due  north  and  returned  to  Kermdn  before  the  hot  weather 
finally  settled  in. 

In  the  autumn  Eerm&n  was  reached  by  the  Central  Persia  telegraph 
line,  about  which  I  propose  to  give  a  few  details.  The  main  Indo- 
European  line  runs  across  Germany,  Eussia,  and  North-west  Persia  to 
Tehrdn.  Its  onward  course  from  the  capital  lay  due  south,  and  at 
Bushire  cables  had  been  laid  down  the  Persian  gulf  to  Jask.  Thence 
one  cable  ran  to  Karachi  via  Gwadur ;  but  there  was  also  a  land  line 
which,  more  or  less,  followed  the  coast  throughout  the  entire  length  of 
Makran.  So  far  as  Persia  is  concerned,  this  alignment  followed  two 
sides  of  a  triangle,  and  as  cable  transmission  is  slower  and  more  expen- 
sive than  a  land  line,  it  was  decided  to  construct  a  new  line,  branching 
off  at  Eashdu,  and  thence  running  via  Yezd  and  Kerman  to  Bam.  From 
Bam  the  Lut,  the  great  desert  of  Persia,  had  to  be  crossed  to  India. 
Work  was  commenced  at  Eashnn  in  December,  1902,  and  as  far  as  Yezd, 
a  distance  of  237  miles,  the  rate  of  progress  was  15  miles  per  week, 
which,  in  the  Yozd-Eermun  section  of  220  miles,  was  increased  to  20 
miles  per  week.  Eerman  was  reached  in  October,  and  by  January,  1904, 
the  line  was  completed  as  far  as  Bam.  Ilero  the  three- wire  seotion 
terminated,  and,  as  there  was  much  difficulty  in  selecting  the  meet  suit- 
able alignment  across  the  Lut,  a  single  line  was  experimentally  mn 
between  Bam  and  Euh-i-Malik-Sia,  the  extreme  north-west  frontier  of 
the  Indian  Empire.  Two  points,  apart  from  the  credit  due  to  Mr.  King 
Wood  and  his  staff,  are  worth  notice.  The  first  is  that  the  carriage  of 
the  material  slightly  exceeded  its  value;  and,  secondly,  that  Bandar 
Abbas  handled  more  than  one-half  of  the  material,  whereas  the  trans- 
port on  the  Bushire-Sbiraz  route  broke  down  utterly  under  the  strain. 
To  conclude  this  necessarily  brief  sketch  of  a  very  difficult  undertaking 
successfully  carried  through,  the  benefits  of  this  line,  from  the  point  of 
view  of  the  European  communities  in  Yezd  and  Eerman,  are  great ;  but 
farther  east,  too,  its  advent  will,  I  anticipate,  prove  of  value  in  stimu- 
lating and  protecting  trade,  as,  owing  to  the  fact  that  acts  of  brigandage 
or  illegal  seizure  can  be  immediately  reported,  a  telegraph  line  plays 
a  considerable  part  in  the  pacification  and  development  of  any  wild 
country  which  it  may  traverse,  and  this  is  particularly  the  case  as 
regards  Persia  and  Baluchistan.  Indeed,  it  is  not  too  much  to  expect 
that,  thanks  to  its  beneficial  influence,  the  long-disused  caravan  routes 
between  Southern  Persia  and  India  may  be  brought  back  to  life.  Balu- 
chistan will  also  be  a  great  gainer  by  the  new  state  of  affairs,  and  its 
inhabitants  may  possibly  develop  some  commercial  aptitude. 
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In  the  ipring  of  1904  a  short  tour  was  made  to  the  north-west  and 
weet  of  Eerm&D,  the  idea  being  to  visit  variona  parte  of  my  diatriot, 
which  had  hitherto  escaped  me.  We  first  followed  the  Zarand  road  to 
the  village  of  Zangi^b^,  which  lies  some  15  miles  to  the  north-west  of 
Kermin  oity.  The  whole  district  is  termed  Kavir,  and  oertainly,  as 
Uarco  Polo,  who  also  followed  this  route,  wrote,  everything  is  very 
salt  Where  the  "  Father  of  Geography  "  met  with  no  water  for  three 
days,  there  are  now  villages  fed  by  the  underground  irrigation  channels, 
known  as  kav&U ;  but  even  bo  the  water  is  braokish  and  unpleasant 


to  drink.  Indeed,  the  more  one  travels  in  Persia,  the  more  one  admires 
the  patient  industry  which  suooessfully  overcomes  the  grudging  hand 
of  Dame  ITatnre,  who  is  here  revealed  in  square  miles  of  level  salt- 
oovered  soil,  on  which  nothing  whatever  grows  of  itself,  but  where 
man,  nevertheless,  manages  to  produce  good  crops  of  wheat,  barley, 
and  lucerne. 

From  ZacgidHd  we  kept  more  to  the  west,  and,  the  third  day  after 
quitting  Eermin,  rode  into  Eakh,  the  capital  of  Ehin^m&n,  whioh  I 
had  explored  in  1900,  and  where  the  interestiDg  bronzes  referred  to  in 
the  last  paper  which  I  had  the  honour  to  read  before  this  Society  were 
found.  I  bad  at  that  time  been  told  of  a  bronze  axehead  identical  with 
the  one  then  given  me,  but  surmonnted  by  a  lion  and  a  grotesque 
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animal.  My  host,  in  the  meanwhile,  had  recovered  it  from  a  seryant 
who  had  stolen  it,  and  I  have  much  pleasure  in  exhibiting  it  to-night 

Leaving  our  camp  at  Kakh,  we  rode  some  8  miles  east  to  a  secluded 
hill  village  known  as  Argus,  which  is  said  to  be  a  corruption  of  Arjdsp, 
king  of  Turan,  who  was  the  great  enemy  of  the  founder  of  Zoroastrianism. 
Its  altitude  was  considerable,  and  from  the  top  of  the  valley  the  eye 
scanned  terrace  after  terrace  of  emerald-green  crops.  Below,  in  the 
dim  distance,  lay  the  yellow  Dakk^  as  the  level  area  between  Baghin 
and  Eabutar  Kh^n  is  called.  This  range  is  said  to  contain  several 
deposits  of  coal ;  but  although  fuel  costs  fabulous  prices  at  Kermdn,  I 
failed  to  induce  any  one  to  take  the  question  up. 

After  saying  good-bye  to  our  hospitable  host,  the  Khan  of  Khinam^n, 
we  travelled  west  along  the  edge  of  the  hills  to  Davaran,  whioh  lies 
some  20  miles  due  north  of  Bahramabdd,  on  the  2^rand  route,  and,  the 
following  morning,  we  examined  one  of  the  wonders  of  Eerm4n  which 
I  had  heard  of  for  many  years,  but  had  hitherto  not  been  able  to  visit 
This  consists  of  a  circular  hole  in  the  desert  some  90  feet  in  diameter, 
closing  to  an  oval-shaped  fissure  some  20  feet  by  10  feet,  which  was 
unapproachable.  Stones  thrown  in  by  us  struck  water,  which  must  be 
of  considerable  volume,  as  camels  are  frequently  carried  away  by  it 
Water  is  the  first  need  of  Persia,  and  it  is  to  be  hoped  that  this  under- 
ground river,  known  as  the  Ghah-i-Daria,  or  the  "  Well  of  the  World," 
may  some  day  be  tapped  to  the  great  advantage  of  the  district. 

From  this  interesting  phenomenon  we  rode  down  to  the  plain  of 
Bafsinj&n,  a  district  which  I  had  previously  traversed  more  than  once. 
In  mediasval  times  the  whole  of  this  valley  as  far  west  as  Aji4r  was 
termed  Ar-Budhan,  the  chief  town  of  the  district  bearing  the  same  name 
being  at  or  near  the  modem  Kushkuh,  where  there  are  extensive  ruins. 
Bahrdm&bad,  the  capital  of  the  modern  district  of  Kafsinjdn,  was  the 
mediaeval  Unas,  which  was  visited  by  Mukaddasi,  and  was  famous  for 
its  fullers.  To  return  to  modern  times,  during  the  last  decade  there 
has  been  an  extraordinary  increase  in  the  production  of  pistachios, 
which  form  the  chief  export  of  Kafsinjan.  Ten  years  ago  these  delicious 
nuts,  which  thrive  best  in  salty  land,  and  are  grown  on  small  and 
gnarled  trees  with  a  sage-green  leaf,  wei*e  produced  to  the  extent  of 
120,000  lbs.  only,  but  to-day  the  output  is  tenfold.  The  Bafsinj^n 
pistachios  are  possibly  the  best  in  the  world,  and  it  is  well  that  there 
are  some  compensating  advantages  in  the  salt  lands  of  Persia. 

We  spent  three  days  with  the  Governor  of  Kafsinjdn,  who  was  an 
old  friend,  and  then  travelled  south  to  Pdriz,  up  a  valley  thick  with 
tamarisks,  where,  in  the  late  autumn  of  the  same  year,  we  enjoyed 
excellent  hare-shooting.  P&riz  is  the  centre  of  a  small  hill  district 
bearing  the  same  name,  and  dividing  Bafsinj&n  from  Sirj4n,  whioh 
latter  district  is  as  famous  for  its  almonds  as  the  former  is  for  its 
pistachio  nuts.     The  district  occupies  the  rolling  hills  of  the  great 
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mountain  barrier,  and  in  spring  and  summer  it  forms  a  charming 
retreat  from  the  heat  of  the  plains,  the  former  season  revealing  a  wealth 
of  blossom  on  a  species  of  bush  known  as  Baddm-i-kuh,  or  '*hill 
almond/'  which  for  once  justifies  the  glowing  panegyrics  of  Persian 
poets.  P4riz  has,  however,  the  misfortune  to  be  situated  on  the  borders 
of  Fars,  and  is  thus  much  harried  by  robbers.  One  band  of  these 
gentry  attacked  my  advance  camp,  but,  receiving  a  warm  welcome, 
speedily  retired,  and  I  espied  them  in  the  distance  the  next  day, 
observing  our  party  from  the  crest  of  a  hill. 

The  speciality  of  P6riz  is  gaz^  which  merits  a  description  if  only  for 
the  fact  that  it  is  popularly  identified  with  the  manna  of  the  Book  of 
Exodus.  Gaz  is  the  usual  name  for  the  tamarisk,  which  is  common  in 
the  stony  watercourses  of  Persia.  During  the  summer  months  a  white 
sticky  substance  exudes  from  it,  which  is  collected  and  cleaned,  and, 
after  mixing  with  flour,  and  sometimes  with  honey,  is  boiled  with 
almonds  or  pistachios.  The.  result  is  a  delicious  sweetmeat,  resembling 
but  excelling  the  best  nougat.  Chardin  was,  as  far  as  I  know,  the  first 
traveller  to  identify  the  above  with  the  manna  of  Holy  Writ.  He 
describes  the  gaz  near  Isfahan,  which  is  famous  throughout  Persia,  as 
follows  :  *'  The  leaves  of  this  tree  about  Isfahan  do  in  summer  drop 
this  liquid  manna,  which  they  pretend  is  not  dew,  but  the  sweat  of 
the  tree  congealed  upon  the  leaf."  ♦  Chardin  refers  to  three  sorts  of 
manna,  but  subsequent  travellers  have  apparently  accepted  the  view 
that  it  is  the  exudation  from  the  tamarisk.  However,  when  I  was 
studying  the  Koran,  my  teacher  insisted  on  translating  the  word 
mann^  or  manna,  by  a  word  referring  to  a  similar  exudation  from  the 
camel  thorn,  which  is  still  collected,  more  especially  in  the  Turbat-i- 
Heideri  district  of  Khorasan,  and  forms  an  object  of  export.  Turanjahiny 
as  it  is  termed,  is  a  yellowish  exudation,  and  is  used  by  the  Persian 
faculty  for  various  diseases.  If  one  reads  the  passages  referring  to 
manna  in  the  Book  of  Exodus,  and  takes  into  consideration  the  nature 
of  the  country,  which  was  then,  as  to-day,  covered  with  scrub,  it  seems 
more  reasonable  to  suppose  that  the  substance  was  gathered  from  the 
bushes  surrounding  the  camp  than  in  the  comparatively  rare  water- 
oourses.  Persians  insist  that  turanjahin  was  the  manna  of  Holy  Writ, 
and,  as  far  as  I  can  judge,  they  are  right. 

The  little  town  of  Pariz  must  occupy  one  of  the  most  elevated  sites 
in  Persia,  situated  as  it  is  at  an  altitude  of  7500  feet.  Above  it  lies  a 
carefully  tilled  valley,  which  is  beautifully  wooded  with  fine  old  walnuts, 
mulberries,  and  willows,  and  behind  is  the  lofty  range  of  Kuh-i-Mamsar. 
Quitting  this  charming  little  town,  perched  above  the  yellow  plain  of 


♦  Vide  •  The  Travels  of  Sir  John  Chardin  in  Persia/  vol.  2,  p.  35.  Chardin  men- 
tiooB  thai  **ihe  best  is  of  a  yellowish  colour,  a  large  coarse  grain,  and  comes  from 
Nichapour,  a  country  of  Bactriana.*'  This  is  undoubtedly  a  reference  to  the  manna 
of  the  Tarbat-i-Heideri  diBtrict,  which  touches  that  of  Nishapur. 
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Sirj&n,  we  skirted  the  Mamsar  raoge  in  an  easterly  direction  and  joined 
the  Sirjan-Eerm4n  route  at  Bid-i-Khab,  where  we  were  detained  by  heavy 
rain.  When  progress  was  again  possible,  we  crossed  the  Khan-i-Surkh 
pass  at  an  elevation  of  8500  feet.  Close  by  to  the  north  is  a  remarkable 
jagged  peak,  which  is  visible  for  about  100  miles  from  the  west.  This 
pass  was  crossed  by  Gill,  many  years  ago,  in  his  journey  across  Persia, 
and,  although  thus  not  new  ground,  it  was  particularly  interesting  to  me 
personally,  as  it  was  the  only  pass  in  the  ranges  to  the  south  and  west 
of  Kermdn  which  I  had  not  examined.  Like  the  Gud4r-i-Eafanu  to 
the  south  of  Kerman,  I  found  it  extremely  easy  as  regards  gradients, 
although  it  is  frequently  blocked  by  snow  in  winter.  Heavy  hail- 
storms and  bitter  weather  at  the  end  of  April  made  us  glad  to  reach 
lower  altitudes,  and,  after  passing  through  Mashiz,  which  I  have 
previously  described,  we  returned  to  our  headquarters  almost  simiil- 
taneously  with  the  arrival  of  M.  Alexander  Miller,  the  distinguiahad 
Russian  official  who  was  commissioned  to  found  an  Imperial  BiUNuan 
Consulate  at  Eerman. 

IIL* 

The  summer  of  1904  was  mainly  spent  at  Mahun,  and  I  took  ad- 
vantage of  the  opportunity  to  examine  in  detail  its  famous  ahrine^ 
which  I  have  not  previously  described,  but  which  deserves  mention, 
from  its  historic  interest,  and  still  more  on  account  of  its  arohiteotmal 
beauty.  Indeed,  outside  the  chief  cities  of  Irdn  there  is  no  riirine  com- 
parable to  this  artistic  village  tomb,  which  affords  a  striking  example 
of  the  decorative  value  of  ceramics  in  certain  styles  of  arohiteotoxe. 
Tiles  are  slowly  but  surely  gaining  favour  at  home  too,  and  will,  it  is 
to  be  hoped,  aid  in  dispelling  somewhat  of  the  unnecessarily  dreaxy 
appearance  of  even  the  main  streets  of  London,  as  every  shower  of  rain 
helps  to  cleanse  them  from  the  grime  which  is  so  terrible  an  eyesore. 

To  return  to  our  subject,  Seiid  Nnr-u-Din,  better  known  by  his  title 
of  Shah  Namat  Ulla,  was  the  son  of  Mir  Abdulla  of  Aleppo,  in  which 
city  he  was  born  in  A.u.  730  (1330).  He  was  a  descendant  of  the 
Imam  Bakir,  and  in  his  extreme  youth  began  a  series  of  travels,  visiting 
Eerbela,  Mecca,  and  then  Samaroand,  where  Tamerlane  treated  the 
saint  with  high  distinction.  Ahmad  Shah,  of  the  Bahmanid  dynasty  in 
the  Deccan,  also  became  one  of  the  devoted  followers  of  the  spiritual  Shah, 
who,  after  years  of  wandering,  chose  M&hun  as  a  retreat  for  his  old  age. 
Many  of  the  saint* s  prophecies  are  still  current  in  Asia.  One  of  these, 
to  the  efifect  that  Christianity  would  rule  for  a  century  in  India,  and  be 
succeeded  by  Islam,  undoubtedly  had  something  to  do  with  the  Indian 
mutiny ;  and  a  second  prophecy,  foreshadowing  a  great  battle  for  the 


*  Tbis  part  of  ILo  paper  was  read  boforo  the  Geographical  seotion  of  the  Britiili 
Awociaiion  in  1906. 
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sapremwiy  of  Asia,  whiah  U  to  be  fought  on  the  Dosht-i-Bakwa,  about 
halfway  between  Kandahar  and  Uer&t,  is  aerioualy  believed  throughoat 
the  Middle  East,  and  a  indeed  remarkable  if  only  for  the  site  selected. 

We  were  readily  shown  over  the  ahrine,  which  is  approached  down 
the  stony  wateroourse  bisecting  Mahnn.  This  highway  is  arched  over 
at  a  parlionlar  point,  where  the  building  on  the  left  bank  forms  the 
residence  of  the  amtawali,  or  "  custodian,"  who  is  comfortably  honsed  in 
the  qnarters  ereoted  for  the  use  of  pilgrims.  On  the  right  bank  is  the 
shrine,  is  front  of  which  two  gigantic  plane-trees  give  that  particular 
toaoh  which,  in  conjunction  with  bright  sanlight,  shows  tiles  at  their 
beet.      The    main  gateway  is  supported  by  two  miuan  with  ia   pre- 


dominating blue-green  colour,  which  has  a  finer  general  effect  than 
when  inspected  in  detail.  The  oblong  courtyard,  which  is  first  entered, 
together  with  the  gateway,  was  erected  by  order  of  Mohamed  Shah  of 
Persia.  His  cypher  appears  in  imitation  Kufic  lettering,  and  runs 
Shah'tn-Shah  Anbid  Mohamed,  or  "  the  King  of  Kings  of  the  Prophets 
(was)  Mohamed."  The  date  is  am.  1297  (1871).'  A  second  courtyard, 
the  gift  of  Seiiil  Nisa,  an  Indian  diaoiple  of  the  sage,  is  then  traversed, 
and  from  it  the  actual  shrine  is  entered.  The  bine  dome  is  particularly 
fine  when  seen  from  this  second  court;  indeed,  the  whole  building, 
oonsistiiig  of  a  central  chamber  supported  by  galleries,  strikes  one  as 


*  Hohomed  Shah  binuelf  died  In  A.u.  1250  ilS'H),  but  the  work  was  carried  ont 
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being  remarkably  well  proportioned,  and  is  eminently  pleasing.  The 
western  gallery  was  constructed  by  Shah  Abb&s,  and  must  have  been 
gorgeous  at  the  date  of  its  completion,  which,  as  an  inscription  over  the 
entrance  shows,  was  in  a.h.  999  (1601).  Even  to-day  the  fresooes  of 
flowers  which  survive  are  beautiful  specimens  of  Persian  art.  The 
tomb  of  the  saint  is  situated  beneath  the  dome,  and  here  we  are  in  the 
original  structure,  which  was  erected  by  Ahmad  Shah,  of  the  Bahmanid 
dynasty.  Again  a  date  was  forthcoming,  a.h.  840  (1437)  being  clearly 
decipherable  over  the  beautiful  doors  of  sandal  wood,  which  now,  alas ! 
are  falling  into  hopeless  decay.* 

The  actual  tomb  is  of  yellow  marble  very  roughly  fitted  together, 
and  the  floor  was,  when  I  first  visited  the  shrine,  covered  by  a  superb 
carpet  with  a  pattern  of  fine  dark  brown  medallions.  The  date  woven 
in  it  was  ah.  1067  (1666),  and  this  unique  product  of  the  Eerman 
looms  was  purchased  for  a  few  pounds  by  an  enterprising  Hungarian 
in  1895.  The  tomb  of  Shah  Khalil  Ulla,  grandson  of  the  saint,  is  to 
the  south  of  the  main  tomb,  and  is  surrounded  by  a  yellow  lattice. 
The  eastern  gallery  opens  on  to  a  lovely  courtyard,  with  a  cmoifonn 
tank  of  limpid  water  containing  an  interior  octagonal  tank.  As  the 
date  shows,  both  the  gallery  and  two  smaller  minarets  were  completed, 
or  more  probably  restored,  in  a.h.  1287  (1871)  by  the  Vakil-ul-Mulk, 
at  that  time  governor-general  of  the  province,  who  foroed  the  then 
Mutawali  to  provide  the  funds.  So  much  for  the  shrine  itself,  bat  its 
interest  does  not  cease  at  this  point,  as  in  it  was  deposited  the  siiigle  lelic 
of  AchaQmenian  times  which  existed  in  South-east  Persia,  This  was  a 
small  pyramid  some  6  inches  in  height,  with  a  tetragonal  base,  Uaok 
in  colour,  and  probably  carved  from  a  block  of  limestone*  One  side 
was  blank,  but  on  the  other  three  was  a  finely  cut  insoriptioii  in 
Persian,  Assyrian,  and  the  language  of  Susa,  which  ran  as  foUowe :  **  I 
Darius,  the  Great  King,  King  of  Kings,  the  King  of  the  Goimtries, 
King  of  this  land,  son  of  Hystaspes,  the  Acheemenian."  I  had  heard 
of  the  existence  of  this  little  pyramid  from  reading  Gobinean's  work, 
but  no  one  neemed  to  know  anything  about  it  at  Mahun,  and  so  the  matter 
dropped.  My  Kussian  colleague  was,  however,  more  successful,  and 
was  able  to  obtain  photographs  of  this  interesting  stone.  But,  alas! 
his  success  was  fatal  in  one  respect,  as  news  of  its  existence  reached 
Tehr&n,  whence  peremptory  orders  were  telegraphed  for  it  to  be  sent 
to  n.I.M.  the  Shah.  My  latest  information  on  the  subject  of  this 
Acheemenian  relic  is  that  it  never  reached  Tehran,  but  disappeared 
between  Kermdn  and  the  capital.  It  is,  consequently,  most  fortunate 
that  it  has  been  both  photographed  and  deciphered  before  perhi^pe 
being  lost  for  good.  I  understand  that  magical  healing  powers  were 
attributed  to  this  little  block  of  stone,  and  that  it  was  applied  to  the 


*  Ahmad  Shah  ascended  the  throne  in  a.h.  825  (1422),  and  died  in  a.h.  888  (li85> 
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bodiM  of  sick  persons  saSlsring  from  anj  and  aU  diaeaaes  with  wonder- 
fnl  effect.  To  oonolnde  tliis  brief  deacription,  after  repeated  visits  to 
tlifl  shrine,  it  posaesses  a  oharm  for  me  which  is  perhaps  due  to  the  com- 
bination of  tiles,  greenery,  and  running  water,  glorified  by  the  turquoise 
blue  of  the  Persian  sky,  which  I  have  never  seen  equalled  elsewhere, 
and  whenever  I  reflect  on  an  ideal  scene  in  Persia,  my  thoughts  invariably 
revert  to  Mdhnn. 

The  event  of  the  winter  of  1904-5  was  the  arrival  in  South-eastern 
Persia  of  a  oommeroial  mission  under  Mr.  A.  Gleadowe  Newcomen, 
which  landed  at  Bandar  Abb&s  in  October,  1904.  I  met  their  camp  at 
Sirj&n,  and  conducted  the  party  etVi  F^fz  and  Bahram&b^d  to  Kerman, 
where  inqniries  wore  made  which  tept  ua  fully  ocoupied  until  the  end 


of  1904.  At  the  same  time  preparations  were  being  made  for  a  mid- 
winter journey,  much  of  the  success  of  which  depends  on  the  adequacy 
of  arrangements  to  meet  all  likely  contingencies. 

It  was  January,  190A,  when  the  mission  started  off  on  the  second 
section  of  its  journey,  the  immediate  ohjective  of  which  was  Khabls, 
and  as  I  had  never  visited  the  Kermi'm  "  Kiviera,"  1  looked  forward  to 
thejonmey  with  much  interest.  The  first  stage  lay  almost  due  east, 
the  stony  track  running  up  to  the  watershed  which  divides  the  Herman 
basin  from  that  of  Khabis.  From  the  top  of  this  pass  we  looked  down 
a  steep  and  stony  valley  to  the  maze  of  ranges  ahead,  and  as  we  were 
at  an  elevation  of  over  7000  feet,  we  rejoiced  to  find  that  rooros  in  a 
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dilapidated  honse  had  been  seonred  for  ns  at  the  stage  of  Darakht-i- 
Anjird.  The  following  morning  we  were  up  some  honrs  before  daylight, 
as  the  march  was  both  long  and  trying,  and,  starting  in  intense  oold, 
we  entered  a  grim  and  gloomy  defile  shut  in  by  beetling  oliffs  whioh 
towered  thousands  of  feet  above.  When  dawn,  that  wizard  of  the  East, 
lightly  touched  the  peaks  while  we  pursued  our  way  in  gloom  below,  it 
was  almost  impossible  to  exaggerate  the  beauty  of  the  delicate  shading 
laid  on  these  old-time  olifis,  which  were  more  especially  impressive 
after  our  late  experience  of  rolling  hills  and  wide  open  valleys.  This 
phase  of  our  stage  abruptly  ended  as  the  track  turned  up  a  side  valley, 
crossed  a  rough  neck,  and  again  descended  to  a  second  valley,  which 
was  full  of  the  ever  green  oleander,  the  bane  of  all  four-footed  beasts, 
not  excepting  the  indomitable  ass.  AVe  lunched  at  the  junction  of  two 
streams,  under  gnarled  plane  trees,  at  Dar-i-Sakhti,  or  the  ''  Ghite  of 
Hardness,"  a  most  appropriate  name,  and  tasted  water  whioh  is  generally 
held  to  be  the  finest  and  lightest  in  the  province.  But  the  pass  was 
still  ahead  of  us,  and  after  a  short  rest  we  resumed  the  march,  turning 
up  another  valley  which  grew  narrower  as  we  proceeded.  Suddenly  we 
heard  a  confused  noise  to  our  right,  and  to  our  surprise  saw  the  almost 
perpendicular  hillside  thronged  with  donkeys,  albeit  so  distant  were 
they  that  we  thought  at  first  that  we  were  looking  up  at  a  flock  of  sheep. 
Biding  being  almost  out  of  the  question,  we  slowly  walked  up  the 
tortuous  track,  and  were  met  by  caravans  of  donkeys  laden  with  golden 
oranges,  all  painfully  stumbling  down  the  precipitous  mountain  pass  on 
their  way  to  Kerm^n.  At  last  the  summit  was  reached,  when,  from  an 
altitude  of  7000  feet,  we  enjoyed  a  superb  view  across  a  succession 
of  rugged  spurs  down  to  the  illimitable  Lut,  which,  in  appearance, 
resembled  rolling  ocean  waves,  but  which,  instead  of  uniting,  ever 
divides.  Before  sunset  we  were  clear  of  the  hills,  and  enoamped  near 
the  first  palm  grove  of  the  plain.  But  it  was  long  into  the  night  before 
our  mules  with  the  indispensable  bedding  arrived,  and  their  advent 
filled  us  all  with  joy,  as,  after  a  march  of  fourteen  hours,  one  of  the 
hardest  stages  in  Persia  had  been  successfully  accomplished. 

Khabis,  the  following  day,  lay  but  a  few  miles  distant,  and  re- 
called the  epithets  bestowed  on  Damascus,  although,  perhaps,  the 
blighting  Lut  should  make  the  traveller  approaching  its  date  groves 
from  the  east  even  more  appreciative  than  the  Arab  who  gazes  with 
rapture  on  the  **  Eye  of  the  Desert.*'  The  day  was  exceptionally  dear, 
so  much  so  that  I  was  able  to  recognize  a  sharp-cut  peak,  known  as 
Shah  Kuh,  which  I  had  observed  when  skirting  the  eastern  margin  of 
the  desert  some  five  years  previously,  and  which  must  have  been 
nearly  200  miles  distant  from  Khabis.  We  were  met  by  the  governor 
and  principal  residents  a  few  miles  out  of  the  town,  and  were  warmly 
welcomed,  as  Khabis  is  so  close  to  Kerman  that  I  knew  practically  every 
one  of  importance.     In  blinding  dust  we  rode  through  narrow  lanes 
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between  bigh  walla,  and  finally  fonnd  onr  oamp  pitobed  in  a  lovely 
groTe  of  oranges  and  palms. 

Ebabfs,  flitnat«d  at  an  elevation  of  1800  feet,  denves  its  name  from 
an  Arabic  word  signifying  a  sweetmeat  oompoaed  of  dates,  flour,  and 
olarifled  butter,  and  poesessea  a  popnlation  of  perhaps  five  thoneand 
inbabitants  during  the  winter  months,  and  less  than  two  thonsond 
during  the  summer.  As  ia  so  often  tbe  case,  little  is  known  of  its  past 
history,  but  its  antiquity  is  attested  by  Ibn  Haukal,  who  deaoribed  it 
aa  "  a  town  on  the  bordera  of  the  deaert,  with  running  waf«r  and  date 
treea ;"  other  writera  refor  to  it  as  being  populous  and  an  important 


silk  centre,  its  gardens  being  celebrated  for  their  mulberry  trees. 
There  are  also  references  to  tbe  district  in  Seljuk  times,  and,  until  the 
E&jar  dynasty  was  firmly  established,  it  was  held  by  Afghans,  whose 
desoondantB  still  own  mnoh  of  the  land.  Dates  are,  of  course,  its  staple 
product,  the  output  averaging  3,000,000  lbs.  annnally,  TO  per  cent,  of 
which  is  carried  across  the  Lut  to  Khoraa^n  and  distant  Herat.  But 
the  famous  oranges  of  Ehabfs,  the  golden  fruit  of  the  Hesperideo, 
delight  the  English  traveller  still  more  than  the  dates.  The  parent 
stock  is  the  hakrai,  which  produced  a  yellow,  somewhat  insipid  orange. 
On  this  is  budded  the  naringi,  or  loose-skinned  orangey  the  lime,  and  the 
Seville  orange,  and  also  tbe  "  Fortngale,"  "  or  orange  generally  sold  in 

*  This  la,  u  far  OB  I  know,  the  only  trace  the  Portniiupae  have  iell  in  the  language 
of  thair  long  conneetion  with  Perafa.    Ct.  modem  Qreth,  nuprsvaAl. 
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Europe ;  this  latter  is,  however,  somewhat  scarce.  In  any  case,  Kerman 
owes  much  to  the  oranges  of  Khabfs,  which  are,  indeed,  transported 
to  Tehran,  specially  packed  in  cotton  for  the  use  of  the  royal  table. 

The  morning  after  our  arrival,  we  rode  out  to  the  east  of  the  oans 
to  examine  the  site  of  an  ancient  Khabfs.  Until  eighty  to  one  hundred 
years  ago;  the  entire  population  was  crowded  into  an  enclosure  covering 
some  50  to  70  acres,  and  surrounded  by  a  bank  and  strong  towered  wall, 
which  could  doubtless  tell  many  a  tale  of  Afghan  and  Baluoh  foray. 
Outside  are  the  ruins  of  various  buildings,  one  of  which  is  known  as 
nakus,  or  aAriM,  signifying  a  rattle,  which  implement  was  employed  by 
Christians  instead  of  a  bell  in  Mohammedan  countries  to  summon  the 
faithful  to  prayers.  The  chief  portion  now  extant  is  an  octagonal  brick 
tower  some  30  feet  in  height.  Inside  it  are  tombs,*  the  stones  of  which 
have  been  carried  off  and  used  as  facings  to  water-channels,  and  the 
mihrdb,  or  place  of  prayer,  is  set  towards  Jerusalem,  and  not  towards 
Mecca.  The  kiln-burnt  bricks  are  not  of  the  size  or  colour  now 
employed,  nor  have  I  seen  an  octagonal  tower  anywhere  else  in  Persia 
except  at  Barj-i-Aga-Mohamed,  in  Narmashir.  Indeed,  it  is  difficult 
to  dismiss  the  tradition  that  this  was  a  Christian  convent,  when  we 
take  into  consideration  both  the  name  of  the  place  and  the  orientation 
of  the  mihrdh ;  and,  finally,  the  tower  bears  a  vague  family  likeness  to 
illustrations  of  churches  in  Armenia,  which  I  have  seen.  I  prefer, 
however,  to  leave  the  decision  on  this  knotty  point  to  a  more  competent 
archsBologist  than  myself,  noting,  however,  that  the  Nestorians  firmly 
established  themselves  in  Persia,  and  that,  in  the  fifth  oentury  a.d., 
there  was  a  Nestorian  bishop  of  Eerm&n.  But  it  is  for  the  superb 
view  that  I  shall  ever  remember  Khabfs — set  on  the  brink  of  the  tawny 
Lut,  and  displaying  the  rich  colourings  of  its  orange  and  date  g^ves 
under  a  cloudless  blue  sky,  the  whole  picture  being  backed  by  the 
dazzling  snows  of  the  mighty  range  which  rises  almost  sheer  to  a 
height  exceeding  13,000  feet,  and  perhaps  once  set  the  limits  to  an 
inland  sea. 

From  Khabfs  we  had  intended  to  march  due  south  to  Bam  vid 
Kashft,  the  Kashid  of  Mukaddasi,  and  thus  keep  in  the  Garmsir^  or  Hot 
Country ;  but  the  question  of  supplies  was  paramount,  and,  in  couse- 
quence,  we  were  compelled  to  make  for  the  large  village  of  Gok,  situated 
in  an  elevated  valley  parallel  to  that  of  Mahun.  It  is  a  district  where  we 
might  expect  intense  cold,  which  is  so  dangerous  for  natives  of  Indta, 
of  whom  we  had  many  in  our  party.  Upon  clearing  the  oasis,  we 
marched  east-south-east  across  an  utterly  arid  plain,  passing  mins  which 
are  said  to  be  all  that  is  left  of  a  Khabfs  more  ancient  than  the  one 
described.  We  then  swung  south  and  made  for  the  low  hills,  amcmg 
which  the  hamlet  of  Godiz  lay  concealed.     Behind  it  we  sighted  the 


♦  One  of  these  tombs  bore  the  date  a.h.  173  (789). 
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rained  watoh-towers  and  fort  of  Andnjird,  whioh  is  a  oharming  oasis  set 
in  a  framework  of  naked  sterility,  with  a  gleaming  background  of  salt. 
Andujfrd  is  an  ancient  site,  and  we  discovered  a  tombstone  bearing  the 
date  A.U.  800  (1397) ;  it  is  famous  for  its  oranges,  whioh  ezoel  those  of 
Khabfs.  The  following  morning  we  entered  a  maze  of  deep  ravines, 
some  of  which,  from  their  sullen  gloom,  reminded  me  of  Dore's  illus- 
trations to  Dante's  *  Inferno.'  In  time,  however,  we  rose  to  the  uplands 
onoe  again,  and  after  a  trying  march,  which  included  a  rise  of  some 
4000  feet,  reached  the  little  town  of  Gok,  the  Kuk  of  Mukaddasi. 
Although  it  was  January  and  we  were  in  tents  at  an  elevation  of  about 
7000  feet,  the  weather  was  comparatively  mild,  and  the  musk  willow, 
the  earliest  of  trees  in  Persia,  was  out  in  premature  bloonu 

We  halted  a  day  at  Gk)k,  whioh  is  famous  for  its  grapes,  to  allow 
our  advance  camp  a  long  start  on  the  route  to  Tahrud,  whioh  was 
40  miles  distant,  the  intervening  country  being  absolutely  waterless. 
Fortunately,  our  loads  were  light,  as  otherwise  the  whole  expedition 
might  have  broken  down,  mules  being  unable  to  march  such  a  long 
distance  without  water  when  it  is  hot.  We  left  Gok  in  the  dark,  and 
stumbled  down  a  stony  watercourse  for  some  time,  until,  7  miles  ouf, 
the  going  became  good,  and  we  pressed  on  hour  after  hour.  About  2 
p.m.  we  arrived  at  the  crest  of  the  pass  overlooking  the  Tahrud  valley, 
and  by  sunset  reached  our  camp,  which  was  only  just  in,  and,  as  may 
be  imagined,  we  found  man  and  beast  worn  out  after  a  march  of  over 
thirty  hours.  The  chief  anxiety  was,  however,  the  fate  of  the  few 
mules  which  had  been  left  to  follow  us  with  specially  light  loads ;  and 
when  they  arrived  safely  late  at  night  one  felt  most  thankful,  as  a 
storm  in  such  an  elevated  district  would  have  been  fatal  to  any  weak 
members  of  the  party. 

Bam  was  reached  a  few  days  later  via  Darzin,  and  then  the  winter 
set  in  with  extraordinary  severity — so  much  so  that,  as  we  afterwards 
heard,  the  orange  groves  of  Khabis,  of  Tabas,  and  of  Mazanderun  were 
all  ruined.  I  have  already  described  Bam  as  being  the  most  easterly 
town  in  South-east  Persia  and  some  700  miles  from  Quetta,  the  first 
town  on  the  British  side  of  the  frontier,  the  entire  intervening  space 
being  desert.  It  is  situated  at  an  altitude  of  3600  feet,  and  the 
prosperity  of  its  13,000  inhabitants  mainly  depends  on  the  henna  of 
Narmashir.  In  a  Bam  Ndma,  or  'Chronicle  of  Bam,'  written  about 
three  centuries  ago,  the  Arha  or  *'  four ''  cities  of  Bam  are  referred  to 
as  Darzin,  Nied,  Chugukabdd,  and  Jezan  Kb  us.  Darzin  of  to-day  is 
surrounded  by  ruins  and  choked  landte,  but  in  the  twelfth  century 
of  our  era  formed  the  theme  of  a  glowing  eulogy.^  It  is  situated  a 
stage  to  the  north-west  of  Bam,  as  mentioned  above.     The  other  three 


♦  Of.  'Ten  Thoueand  Miles  In  Persia,'  p.  210  et  «eg.,  for  a  dcacriptioii  of  Darz£a  and 
Bam. 
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cities  were  in  the  distriot  of  NarmaBhir,  which  I  had  previouslj 
traversed  in  two  directions.  I  had,  however,  been  unable  to  quit  the 
beaten  track,  and  consequently  I  was  delighted  to  have  the  opportunity 
of  exploring  these  interesting  sites  at  leisure. 

The  oasis  of  Narmashfr — the  Arabs  termed  it  Narmasir — lies  to  the 
south-east  of  Bam,  and  is  especially  important  from  the  fact  that  the 
main  route  from  Bandar  Abbds  to  Seist&n  and  Khoras4n  runs  across  it 
When  South-east  Persia  was  subdued  by  the  Arabs  in  the  seventh  oen- 
tury  A.D.,  its  hot  climate  evidently  attracted  them,  and,  so  far  as  can  be 
ascertained,  Nisa  was  their  headquarters.  Our  first  stage  from  Bam  lay 
to  the  south-east,  and  soon  after  entering  the  Narmashir  district,  we 
found  the  ruins  of  this  Arab  city,  which  are  even  now  most  imposing. 
Its  fort,  occupying  the  south-west  corner,  possessed  walls  70  feet  in 
height,  which  is  most  unusual  in  Persia ;  along  the  top  a  gallery  ran 
round  the  wall  inside.  We  camped  at  Kuruk,  3  miles  to  the  south-east 
of  the  once  famous  Nisa,  and  thence  rode  into  the  hills  to  examine  the 
hand,  or  dam,  which  was  also  equally  famous.  After  a  ride  of  12  miks 
we  struck  a  wide  valley,  down  which  flowed  a  river,  and  at  a  point 
where  a  few  rows  of  pebbles  diverted  part  of  the  water  towards 
Euruk  was  the  dam,  which  thus  proved  to  be  no  dam  at  all  in  the 
usual  sense  of  the  word ;  and  yet  there  was  once  a  dam  here,  biiilt»  it 
is  said,  by  Tudud  Khalun,  the  wife  of  the  founder  of  the  Saaanian 
dynasty.  In  any  case,  it  is  in  response  to  this  river  that  parta  oi 
Narmashir  are  as  green  as  Sind,  and  one  could  only  wish  that  an 
engineer  might  be  called  in  to  husband  the  priceless  water,  whioiit 
in  flood-time,  not  only  runs  to  waste,  but  causes  infinite  damage. 

One  feature  of  Narmashir  is  certainly  the  number  of  its  deaertad 
towns.  Euruk,  for  instance,  which  Mukaddasi  described  as  a  popnloiis 
city,  was  only  deserted  in  the  nineteenth  centur^^  when  Afghan  and 
Baluch  raids  had  become  less  serious,  and  the  peasantry  were  able  to 
live  on  the  land.  Many  travellers  point  sadly  to  these  ruins  as  a  proof 
that  Persia  was  once  more  thickly  populated  than  lo-day.  They  are,  I 
think,  mistaken,  as  it  is,  on  the  contrary,  a  proof  that  more  peaceful, 
and  consequently  more  prosperous,  times  have  set  in,  as  a  result  of 
which  it  is  no  longer  necessary  for  the  entire  j^opulation  of  a  district 
to  be  gathered  into  a  few  strongly  fortified  towns,  such  as  those  I  am 
now  describing. 

From  Euruk  we  marched  due  north  not  far  from  the  right  bank  of 
a  sluggish  reedy  stream,  which,  taking  its  rise  near  Nisa,  flows  past 
Fahraj  and  disappears  in  the  Lut.  Villages  abounded,  but  the  jungle 
was  thick,  and  nothing  prepared  us  for  the  importance  of  the  ruins  of 
Chugukab&d,  or  "Sparrow  Town,"  which  we  traversed  a  few  miles 
before  striking  the  main  Bam-Rigun  route  at  Azizabdd.  This  was  the 
former  city  of  Narmashfr,  and  Mukaddasi,  after  referring  to  its  dense 
population  and  fine  palaces,  mentions  that  Khorasdn  merchants  trading 
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with  Omin  made  their  headqnftrters  in  this  oity.  The  krea  enclosed 
hy  its  walls  muttt,  to  judge  by  it«  extent,  have  been  eafficlent  to  shelter 
perhapB  eighty  thousand  people.  In  the  centre  was  a  mound,  on  which 
were  the  ommbling  walls  whioh  constituted  all  that  is  left  of  the  great 
Knsh'va-Raa  *  fort,  but  of  the  oelebrated  ntitiar  which  onoe  dominated 
the  entire  district  we  saw  nothing.  From  its  appearance,  Narmashir 
oity  has  been  deserted  for  centuries,  the  latest  reference  to  it  being  by 
Homd  Allah,  who  in  the  eighth  (fourteenth)  century  mentions  it  as 
populous.  To-day  the  jungle  has  gained  the  upper  hand,  and  not  even 
a  hamlet  exists  on  the  site  of  this  erstwhile  proud  city.  After  clearing 
these  very  interesting  mins,  which  are  situated  about  a  mile  from  the 


right  bank  of  the  nameless  river,  we  rode  through  thick  jungle  to  our 
oamp  at  A/.izabod,  pleased  to  liuve  bod  the  uppurtuuity  of  examining 
what  was,  without  doubt,  the  ancient  city  of  Naruiauhir,  which  we 
found,  as  indicateil  by  the  Arab  geographers,  occupying  a  bite  half- 
way between  Bam  and  Fahruj. 

The  next  day  we  enjoyed  some  good  francolin  shuotiug,  and 
camped  at  Burj-l-Aga-Mohamed,  which  was  built  by  an  Afghiln  chief. 
Indeed,  until  the  E&jtir  dynasty  was  firmly  established,  Narmasbir, 
like  Khabfa,  was  held  by  Afghan  adventurers,  Fahraj  being  the  last 

*  Thlnrord  appareiitly  omboJicB  thcKucl],«ho  aru  often  rererrcd  to  in  oonjanvlioo 
with  the  BalDcb,  uud  tha  litia  nra  the  Bindi.  PtDbably  tliu  Tort  was  uatueil  after  the 
laiders  who  veto  tu  lo  gitaided  agauut. 
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stronghold  from  which  they  were  ejeoted,  as  late  as  three  generatioiiB 
ago.  One  of  my  numerous  Persian  friends  owned  much  of  the  property 
around  the  hurj\  or  tower,  and  informed  us  that  we  were  in  the  oentr« 
of  the  henna  land.  This  valuable  dye  is  sown  in  April,  and  most  care- 
fully watered  for  a  year.  It  is  then  planted  out,  and  still  most  carefully 
watered  and  manured  for  a  second  year.  The  plants,  which  somewhat 
resemble  tea  bushes,  bear  for  an  average  of  fifteen  years,  and  the  output 
of  Narmashir  is  1,800,000  lbs.  per  annum  in  a  normal  season.  Owing 
to  lack  of  enterprise,  the  crop  is  exported  to  Yezd,  where  it  ib  ground 
by  primitive  stone  mills.  Thenoe  it  is  sent  all  over  Persia,  and  even 
penetrates  to  the  distant  Caucasus.  Henna  is  used  more  especially  for 
dyeing  the  nails  of  good  Mohammedans,  and,  mixed  with  indigo,  makes 
a  grey  beard  glossy  black.  The  Shah's  horses  have  their  tails  dyed 
with  the  pure  article,  producing  a  curious  effect,  which  will  long  be 
remembered  by  Londoners  of  the  last  gene)*ation. 

Rigan  is  to-day  the  most  important  centre  in  the  district  of 
Narmashir,  but  it  is  little  more  than  a  fortified  caravanseraiy  and 
possesses  no  commercial  importance,  which  fact  is  somewhat  remaik- 
able,  and  is  perhaps  attributable  to  the  very  low  type  of  the  inhabitants 
of  the  districts,  whose  wants  appear  to  be  as  limited  as  those  of  tbo 
Baluchis.  To  the  south,  some  3  miles  distant,  are  the  ruins  of  Jesto 
Ehds,  the  fourth  city  of  the  district  in  Safavi  times,  but  unknoim»  so 
far  as  I  can  ascertain,  to  the  Arab  geographers.  Its  plan  dossly 
resembled  that  of  Chugukabdd,  there  being  a  strong  city  wall  with  an 
interior  keep,  but  the  scale  was  smaller.  This  concluded  the  explcH*- 
tion  of  the  ancient  sites  of  Narmashir,  and,  as  everywhere  we  SDJojed 
good  shooting,  and  there  was  thick  jungle  in  places,  the  membedrs  oC 
the  mission,  who  were  painfully  affected  by  the  ireelessness  of  Pensa, 
voted  the  district  the  best  and  most  fertile  that  they  had*  struck  nnoe 
leaving  Bandar  Abb4s. 

We  were,  as  mentioned  before,  on  the  main  eastern  artery  of 
commerce,  which,  from  Kigdn,  runs  due  north  acroGS  the  Lut  to  Neh.* 
We  were  naturally  anxious  to  examine  the  pass  by  which  the  main 
range  is  crossed,  and  Eudbar,  which  lies  to  the  south  of  this  great 
mountain  barrier,  was  consequently  the  next  district  to  be  examined. 
Supplies  were  again  a  difficulty,  but  by  engaging  thirty  camels  to  cany 
forage  and  flour,  we  hoped  to  tide  over  that  difficulty,  and,  as  heavy 
snow  had  fallen,  the  water  question  was  for  once  not  acute.  Leaving 
Kigan,  we  skirted  Jezun  Khas  and  modern  JSangabad,  a  few  rniks 
beyond  which  the  jungle  ceased,  and  we  made  for  a  gap  in  the  range 
up  one  of  the  huge  gravel  slopes  which  are  such  a  feature  of  Persia. 
The  stage  was,  however,  34  miles  in  length,  and  as  our  mules  lost  the 


*  Vide  Trade   Keport  for  Khorae^D,  1004-5,  where  this  question  is  fully  dealt  wiUi 
by  me. 
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way,  vs  were  lnoky  to  be  able  to  settle  down  by  midnight.  The 
following  day  a  gale  was  blowing,  but  we  had  to  move  on,  and,  after  a 
oomparatively  easy  rise,  reached  the  eammit  of  the  God&r-i'Gfshn,  or 
"Pass  of  the  Oleander,"  at  an  elevation  of  4100  feet.  A  few  miles 
farther  weit  is  the  Godar<i-Sabaa,  whioh  is  aaiil  to  )>e  equally  easy. 
The  importance  of  these  two  passes  lies  mainly  in  the  fact  that,  owing 
to  their  oomparatively  low  elevation,  they  are  never  closed  by  snow, 
and  if  Sonth-eest  Persia  be  ever  developed,  they  will  become  bettor 
known  than  to-day.  It  is  of  considerable  interest  to  Icnow  that  these 
Toolty  passes  were  crossed,  more  than  2000  years  ago,  by  Krateros  who, 
quitting  the  main  army  of  the  Qreeka  in  the  delta  of  the  Indns,  marched 
^m  Sind  n'd  Quetta  to  the  Ilelmand,  which  he  followed  down  to  Seist&n. 


He  thence  crosaed  the  Lut  via  Nasratabail  (Ispi),  and  joined  Alexander 
the  Qieat  in  the  valley  of  the  Halil  Rud,  "bringing  the  rest  of  the 
army  and  the  elephants."  *  We  camped  on  the  south  side  of  the  pass, 
andemeath  an  extraonlinary  rock,  which  is  one  of  the  wonders  of  the 
province.  It  is  composeil  of  grey,  deeply  indented  limestone,  and  rises 
in  the  shape  of  a  natural  cone  to  an  altitude  of  about  1000  feet.  At  its 
base  is  a  shrine,  which  pilgrims  oocasionally  visit,  but  it  is  for  its  shape 
that  the  Mil'i-FaihU  is  famous.  The  name  contaisa  a  reference  to 
Farhdd,  the  legendary  engineer  of  Ehusru,  and  the  lover  of  the  re- 
nowned Shirin.  From  this  stage,  two  long  marches  west  across  the 
level  valley  brought  ua  to  Bijen&b^d,  in  Rtidbar.    Throughout,  supplies 

*  AitUd,  tL  27.  3.     Vide  '  Ten  Thooaaod  Milea  in  Penia,'  \iT  174 
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were  a  cause  for  anxiety,  as  the  district  is  inhabited  by  nomads,  who 
do  not  store  kcbh^  or  chopped  straw.  To  add  to  onr  tronbles,  one  of  onr 
horses  died  from  the  effects  of  oleander  poisoning.  * 

Eudbdr,  which  I  have  already  described,  was  in  the  throes  of  revenue 
collecting.  But  we  scraped  together  some  forage  and  flour,  and,  after 
being  detained  by  heavy  rain,  marched  slowly  up  the  valley  of  the  Hallf 
Rud  to  the  district  of  Jiruft,  where  our  difficulties  ceased.  We  orossed 
the  river  to  the  right  bank,  and  enjoyed  the  best  francolin  shooting 
in  which  I  have  ever  participated,  as  one  day  with  three  guns  we  bagged 
over  eighty  head  of  game  in  two  and  a  half  hours.  After  exhansting 
our  supply  of  cartridges,  we  recrossed  the  river  in  flood,  when  it  juBtifled 
its  ancient  name  of  Div  Kud,  or  ''  Demon  Flood,*'  and  made  a  flying 
visit  to  the  upper  roaches,  where  the  hills  would  favour  a  modem  dam, 
but  where  we  found  no  traces  of  an  ancient  one.  This  concluded  onr 
work  in  this  fertile  valley,  and,  bound  once  again  for  Eermdn,  we 
crossed  the  Eudkhdna  Shur,  which  flows  down  from  Dilfard,  and  was 
also  in  flood.  One  baggage  animal  was  drowned ;  but  we  finally  reached 
the  camping-ground  at  Saghd&r  with  our  kit  intact,  although  a  part  of 
it  was  soaked. 

The  next  day  wo  started  to  march  through  the  finest  scenery  of  its 
kind  in  South-east  Persia.  East  of  us  towered  snow-clad  peaks,  and 
westwards  we  looked  across  a  delightful  valley  covered  with  brilliant 
flowering  scrub,  to  other  giant  ranges,  and  to  the  north  Knh-i-Haz&r 
rose  up  in  all  its  stately  majesty.  Thrice  have  I  travelled  along  this 
route,  and  on  each  occasion  the  sense  of  pure  pleasure  which  comes  from 
perfect  scenery  has  filled  my  mind  with  the  desire  to  retrace  my  steps 
and  loiter  in  such  surroundings.  Maskun,  situated  in  the  heart  of  the 
range,  is  connected  with  a  pathetic  story.  Forty  years  ago  there  was 
an  unusually  heavy  fall  of  snow,  and,  upon  the  road  being  cleared, 
the  corpse  of  a  European  was  found  firmly  wedged  into  the  fork  of 
a  wild  pistachio  tree.  The  then  Governor-General  made  inquiries, 
but  in  vain,  and  to  this  day  who  the  solitary  traveller  was  remains  a 
mystery,  and  one  which  is  hardly  likely  to  be  cleared  up.  We  crossed 
the  range  by  the  Deh  Bakri  pass,  7380  feet  above  the  sea  (it  is  thus  more 
than  3000  feet  higher  than  the  Gishu  pass),  and  revelled  in  the  superb 
view,  which  ranged  from  fertile  Jiruft  to  the  south,  and  covered  league 
upon  league  of  dull  yellow  Lut  to  the  north.  From  Jiruft,  as  mentioned 
above,  I  was  on  a  familiar  route,  and  a  few  days  after  crossing  the 
Jabal  Bariz  we  reached  Kerm&n,  thus  completing  a  most  snccesafnl 
tour,  during  which  every  district  of  importance  to  the  east  and  south- 
east of  Kermdn  had  been  visited  by  the  mission. 


♦  Cf.  Strabo,  bk.  xv.  cap.  ii.  7 :  **  There  was  a  plant  resembling  the  laurel,  whioh 
if  eaten  by  the  beasts  of  burden,  caused  them  to  die  of  epilepsy,  accompanied  by  foan* 
ing  at  the  month."    This  description  is  most  aoouiate. 
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IV. 

In  February,  1905,  I  received  instructions  to  the  effect  that  I  was 
appointed  to  Meshed,  and  the  ensuing  weeks  were  among  the  busiest 
that  I  have  ever  spent,  as  not  only  had  I  just  returned  from  a  long 
tour,  which  invariably  means  an  accnmulation  of  work,  but  my  small 
office  had,  in  addition,  to  cope  with  the  accounts  of  the  Commercial 
Mission.  Farewell  visits,  too,  took  np  much  time,  and  I  realized  fully 
how  great  was  the  wrench  of  leaving  Eermdn  when  some  of  my  oldest 
friends  said  that  we  should  never  meet  again,  and  felt  that,  hnmanly 
speaking,  this  was  the  truth.  However,  there  was  little  time  for 
reflection,  and  at  the  end  of  March  we  said  good-bye  to  Eerm&n,  after 
a  connection  lasting  for  twelve  years,  which  is  not,  I  hope,  finally 
severed. 

The  direct  route  to  Meshed  across  the  Lut  was  rnled  out  of  court,  as 
I  was  travelling  en  famtlle,  and  no  carriage  can  cross  it,  whereas  a 
brother  of  the  Governor-General  had  reached  Eermdn  from  Ehoras&n  but 
a  few  months  previously  vid  Yezd  and  Tabas,  and  this  fact  determined 
the  route  we  were  to  follow.  As  far  as  Yezd  I  was  on  familiar  ground, 
but  the  journey  across  the  Lut  from  that  town  was  new  to  me,  and 
promised  to  be  of  considerable  interest. 

During  the  nine  years  which  have  elapsed  since  I  first  had  the 
honour  of  reading  a  paper  before  this  Society,  I  have  been  constantly 
studying  the  great  desert  of  Persia,  which  stretches  in  a  south-easterly 
direction  from  close  to  Tehran  to  the  British  frontier,  a  distance 
of  perhaps  800  miles.  Its  width  varies  considerably,  but  it  is  never 
much  less  than  200  miles.  I  propose  on  the  present  occasion  to  deal 
with  the  subject  somewhat  more  fully  than  I  was  competent  to  do  at  a 
time  when  I  had  only  traversed  it  in  one  direction,  whereas  I  have 
now  either  crossed  or  skirted  it  in  almost  every  part.  I  am,  unfortu- 
nately, not  competent  to  discuss  Persia  from  the  point  of  view  of  a 
geological  expert ;  but  we  have  the  authority  of  Blanford  that  during 
the  Eocene  period  much  of  Baluchistan  and  Persia  were  under  water. 
Mr.  Huntington,  to  whose  valuable  and  suggestive  work  on  *  The  Basin 
of  Eastern  Persia  and  Seistdn '  I  would  also  acknowledge  my  indebted- 
ness, considers  that  there  was  apparently  oceanic  connection  between 
the  Arabian  sea  and  the  Samartian  sea,  covering  the  Caspian  basin, 
during  which  period  the  interior  of  the  Tr&n  basin  formed  a  portion 
of  this  sea.  We  do  not,  however,  know  when  the  sea  retreated ;  but 
it  is  evident  that,  as  long  as  it  remained,  the  climate  of  Asia  must 
have  been  much  moister  than  to-day.  All  this  is,  however,  pre- 
historic, and  has  only  been  referred  to  as  a  necessary  introduction  to 
a  description  of  the  country  as  it  is  to-day,  and,  before  proceeding 
farther,  a  brief  reference  to  the  physiography  of  Persia  seems  to  be 
desirable. 
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The  Iran  plateau,  as  it  is  termed,  bnt  perhaps  with  little  exaotitude, 
consists  of  two  great  inland  basins,  the  westerly  one  including  the 
major  portion  of  Persia.  The  easterly  basin,  which  is  mainly  formed 
by  the  areas  drained  by  tho  Helmand  and  Hari  Kud,  includes  moet  of 
Afghanistan,  part  of  Baluchistan,  and  only  the  eastern  provinces  of 
Persia,  chief  among  which  in  geographical  interest  is  Seist&n.  These 
vast  basins  are  enclosed  between  two  ranges,  both  of  which  take  their 
origin  in  "the  Roof  of  the  World,"  as  the  Pamirs  are  picturesquely 
termed.  The  northern  ranges  run  at  first  approximately  soutb-west 
under  the  names  of  the  Hindu  Kush,  the  Euh-i-Bdba,  and  then  the 
classical  Paropamisus,  the  latter  being  the  range  to  the  north  of  Her&t 
Where  this  range  terminates,  a  gap  in  the  giant  wall,  which  is  some 
1500  miles  in  length,  allows  the  Hari  Bud,  known  in  its  lower  reaches 
as  the  Tejend  river,  to  escape  to  the  deserts  of  Turkestan.  In  Ehorasdn, 
the  Kara  Dagh  is  the  name  for  the  range  north  of  Meshed,  the  nigged 
defiles  of  which  are  referred  to  in  this  paper  in  connection  with  my 
journey  to  the  famous  fastness  of  Eal&t-i-N&diri.  Further  west,  in  its 
central  section,  the  Elburz  range,  by  which  name  it  is  then  known, 
separates  Persia  from  the  Caspian  sea,  throwing  up  the  stupendous 
peak  of  Demavand,  which  rears  its  glorious  cone  to  some  20,000  feet 
above  sea-level,  and  is  the  joy  of  all  lovers  of  beauty  at  Tehr&n.  The 
remaining  section  maintains  a  considerable  elevation,  albeit  the  passes 
are  less  difficult,  and,  trending  to  the  north-west,  this  mighty  barrier 
terminates  in  the  Armenian  plateau,  which  boasts  of  legendary  Ararat, 
itself  a  peak  some  17,000  feet  in  altitude. 

The  southern  series  of  ranges  is  less  imposing,  but  the  chains  are 
much  longer  owing  to  the  fact  that  they  form  a  rough  semicircle  to  the 
diameter  of  the  northern  ranges.  From  the  Takht-i-Suliman,  the 
legendary  home  of  the  Afghans  in  Zhob,  to  the  Kermdn  province, 
the  ranges,  which  run  at  first  south-west  and  then  parallel  to  the 
Arabian  sea,  are  more  remarkable  for  their  ruggedness  than  for  any 
exceptional  altitude.  South  of  Kerm&n,  however,  are  the  Haz4r  and 
Lalaz&r  ranges,  both  of  which  I  climbed,  and  found  the  altitude  to  be 
about  14,000  feet,  and,  although  this  record  is  not  exceeded,  the  ranges 
remain  lofty  until  their  regular  north-west  trend  unites  them  to  the 
northern  series  in  the  Armenian  plateau. 

With  this  brief  introduction,  which  proves  how  completely  the  Ir&n 
plateaux  are  surrounded  by  mountains,  we  return  to  the  Lut,  whose 
existence  is  summed  up  in  the  one  word  "  aridity,"  which  aridity,  it  is 
to  be  noted,  lies  like  a  blight  over  the  whole  land.  In  more  favoured 
lands,  basins  formed  by  upheavals  are  quickly  converted  into  valleys, 
down  which  rivers  rush  to  the  sea.  In  Persia,  on  the  contrary,  the 
water  forces  were  wholly  inadequate  to  keep  pace  with  the  upheavals, 
but  withered  away  before  forming  trunk  river  systems;  in  con- 
sequence,  the  scanty  streams  are   lost   in   basins,  known  as  Hdmun^ 
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within  whioh  are  immense  gravel  slopes,  salt  lakes,  and  square 
leagues  of  sandhills.  In  no  case  does  this  drainage  reach  the  sea. 
Observations  for  rain  have  been  taken  at  the  Meshed  Consulate  General 
for  several  years,  and  show  that  the  average  rainfall  is  only  about 
7  inches.  The  snowfall  is  now  being  recorded  for  the  first  time,  and 
may  average  3  inches.*  At  Tehr&n,  the  average  for  the  last  five  years 
of  both  the  combined  rain  and  snow  fall  is  9*19  inches.!  These  figures 
thus  fully  establish  the  arid  nature  of  Northern  Persia,  which  yet 
boasts  of  a  heavier  rainfall  than  South-east  or  Central  Persia.  The 
results  of  aridity  are  well  described  by  Prof.  Davis,  and  I  cannot  do 
better  than  quote  him  as  follows :  *'  When  maturity,  in  an  arid  country, 
is  so  far  advanced  that  the  initial  highlands  of  deformation  are  greatly 
dissected  and  degraded,  we  may  picture  the  region  as  consisting  of 
three  kinds  of  surfaces :  first,  a  central  plain  of  aggradation,  with  fine- 
textured  waste  towards  its  centre,  but  with  coarser-textured  waste 
around  its  margin ;  second,  degraded,  rock-floored  plains  veneered  with 
irregular  patches  of  gravels  and  sands,  and  graded  so  as  to  slope  gently 
to  the  central  aggraded  plain  ;  and,  third,  residual  mountains  and  hills, 
composed  chiefly  of  those  rocks  which  best  resist  arid  erosion.''  %  Nor 
should  the  power  of  the  wind  be  overlooked.  In  a  humid  land,  vegeta- 
tion protects  the  soil ;  but,  in  Persia,  the  entire  surface  of  the  land  is 
exposed  to  erosion,  and  it  is  by  no  means  uDusual  to  march  over  solid 
rock  with  but  the  very  scantiest  covering  of  gravel  or  sand,  washed 
across  it  by  flood  action.  From  one  point  of  view  aeolian  forces  have 
more  power  than  water,  as  the  latter  is  checked  by  the  fact  that,  how- 
ever powerful  it  may  be,  the  sea  is  its  ultimate  bourne,  whereas  wind 
can  scoop  out  as  it  lists,  and  there  is  less  ultimate  limit  to  the  degrada- 
tion it  can  cause  to  a  surface  which  is  suited  for  its  operations. 

Of  minor  importance,  but  yet  not  to  be  neglected,  is  the  enormous 
range  of  temperature  in  this  treeless  country,  which  is  a  powerful  ally 
to  the  wind  and  other  disintegrating  forces.  There  is,  I  imagine,  no 
country  where  the  extremes  are  greater,  and  thus  another  and  a  potent 
force  is  ever  weakening  the  rocks  and  co-operating  with  rain  and  wind 
for  their  destruction.  Again,  Persia  is  not  only  continental,  but  is 
surrounded  on  every  side  by  countries  all  cursed  with  aridity.  Thus 
there  is  little  moisture  in  its  wind.  Owing  to  the  extraordinarily 
complete  series  of  ranges  referred  to  above,  most  of  such  moisture  as 
there  is  discharges  on  the  outer  wall.  This  is  particularly  the  case 
in  the  Caspian  provinces,  where  there  is  an  excess  of  humidity,  which 

*  I  would  mention  that  a  small  meteorologioal  observatory  is  about  to  be  oonstructed 
at  Meshed,  at  which  wind  obseryations  will  be  added  to  those  already  taken.  It  will  be 
hileo'esting  to  see  whether  the  climate  of  India  is  in  any  way  affected  by  that  of 
Central  Asia. 

t  In  1901,  5*28"  ;  1902,  952"  ;  1903,  10-38";  1904,  1302";  1905,  7-76". 

X  Vide  "  The  Geographical  Cycle  in  an  Arid  Climate,"  in  the  Geographical  Journal, 
vol-  27,  No.  1,  of  January,  1906. 
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makes  it  a  hotbed  of  fever,  whereas  little  or  no  moisture  crossee  the 
Elburz  range  to  fertilize  the  plateau  situated  to  its  immediate  south ; 
in  faot,  the  difference  oould  not  well  be  more  striking.  Yet  another 
faotor  is  that  the  basin-nature  of  the  interior  of  Ir4n  supplies  no  ranges 
of  sufficient  importance  to  attract  clouds,  and  as  the  prevalent  wind 
is  from  the  north-west,  i.e,  from  a  cold  to  a  hot  region,  no  pressure 
is  put  on  what  clouds  there  are  to  discharge  their  contents.  Nature 
has  indeed  been  the  reverse  of  lavish  with  her  gifts,  and  man  has 
systematically  aggravated  this  unfortunate  condition  of  affairs  by 
ruthlessly  burning  every  tree  or  bush  and  never  attempting  to  replace 
the  loss  by  planting.  To-day,  the  coal  deposits  of  Persia  being  scarcely 
touched,  fuel  is  supplied  either  from  fruit-trees  grown  by  means  of 
irrigation,  or  by  scrub,  with  the  result  that  there  is  no  more  treeless 
country  in  the  world  than  IrAn. 

To  conclude  this  brief  sketch  of  the  origin  of  the  Lut,  so  far  as  can 
be  judged,  both  Europe  and  Asia  are  drying  up,  a  question  dealt  with 
in  a  paper  termed  **  The  Desiccation  of  Eur- Asia,"  by  Prince  Kropotkin.* 
It  is  there  clearly  demonstrated  that,  more  especially  in  Central  Asia 
and  in  Hussia,  there  has  been  an  alarming  decrease  in  the  rainfall,  and 
that  swamps  and  lakes  are  disappearing  at  a  comparatively  rapid  rate. 
Recent  Antarctic  exploration  also  shows  that  there  has  been  a  noticeable 
recession  of  glaciers  in  the  comparatively  short  period  which  has 
elapsed  between  the  Boss  and  Scott  expeditions.  To  summarize,  the 
Lut  is  but  the  central  and  most  arid  portion,  or,  in  other  words,  it 
is  the  most  forcible  expression  of  a  generally  arid  country.  Its 
aridity  is  caused  by  the  general  desiccation  of  Asia,  by  its  continental 
position,  and  by  the  basin-like  nature  of  the  country  and  the  prevalent 
winds.  As  if  these  disadvantages  were  not  sufficient,  man  hss 
destroyed  almost  all  the  forests  which,  until  some  few  centuries  ago, 
existed  in  various  parts  of  the  country.  Finally,  this  aridity  is 
increasing,  and,  except  to  an  inappreciable  extent,  cannot  be  remedied 

by  man.f 

The  horrors  of  the  Lut  are  vividly  described  by  various  travellers; 
but  by  none  better  than  by  Mukaddasi,  who  once  took  seventy  dajs 
to  cross  it,  and  refers  to  the  ever-barring  ranges,  the  dangerous  salt 
swamps,  and  the  extremes  of  heat  and  cold.  At  that  date,  and  indeed 
until  the  last  generation,  the  Baluchis,  '*  a  people  with  savage  faoes, 
evil  hearts,  and  neither  morals  nor  manners,"  as  Mukaddasi  calls  them, 


♦  Vide  Geographical  Journal^  vol.  28  (1904),  p.  722. 

t  Tn  March,  ISOO,  I  received  a  letter  from  Dr.  Sven  Iledin,  whom  in  Oriental 
phraseology  one  might  well  term  the  "  Son  of  Geography."  He  wrote  from  Tabaa  that 
he  had  traversed  the  Lut  from  Tehr&n  to  Jandak,  whence  he  had  crossed  the  Great 
Kavir  from  north  to  south.  We  may  thus  hope  for  a  full  scientific  acoount  firom  fail 
pen  of  this  same  desert.  Dr.  Sven  Hedin  has  since  completed  his  examination  of  tbi 
Lnt  as  far  as  Seist^n. 
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terrorized  the  desert,  and  those  whom  they  oaptnred  they  did  to  death 
**  as  one  would  a  snake,  putting  a  man's  head  on  a  boulder  and  beating 
upon  it  until  it  be  crushed  in."  This  policy  was  adopted  on  the  theory 
of  dead  men  telling  no  tales,  and  the  barbarous  fashion  of  the  murder 
was  justified  on  the  grounds  that  it  saved  the  edge  of  their  swords. 

I  now  propose  to  make  a  few  remarks  on  the  nomenclature  of  this 
funereal  waste.  The  Arab  writers  almost  invariably  used  the  term 
mafaza^  which  is  an  Arabic  word  signifyiDg  a  wilderness.*  Persians 
too,  generally  speaking,  employed  the  same  term,  which  was,  however, 
in  time  replaced  by  that  of  JTamr,  or  Kafa^  as  it  is  pronounced  in 
Southern  Persia.  The  etymology  of  Kavir  is  uncertain,  but  it  signifies 
a  salt  desert.  Until  quite  recently,  this  word  appeared  on  all  Persian 
maps  as  the  designation  for  the  great  waste  which  occupies  the  heart  of 
Persia.  To-day,  however,  Kavir  in  its  turn  has  been  replaced  by  the 
word  Lilt  as  the  one  general  expression,  Kavir  being  reserved  for  such 
portions  of  the  desert  as  are  salty.  In  the  north  huge  expanses  are 
known  by  this  term,  and  also  separate  tracts,  as,  for  instance,  the  wide 
strip  which  runs  from  the  south  of  the  basin  of  the  Zenda  Bud  past 
Sirj&n,  in  the  Kermdn  province,  and  which  has  already  been  referred 
to  above ;  in  fact,  all  over  Persia  these  kavirs  are  numerous. 

The  origin  of  the  word  Lui  is  interesting,  and  deserves  our  close 

study.     In  various  parts  of  the  desolating  area  guides  tell  the  traveller 

of  ancient  cities  which  were  destroyed  by  the  Almighty  with  fire  from 

heaven.     Upon  inspection,  it  is  evident  that  these  so-called  "  cities  " 

are  but  blufis  worn  and  fretted  by  the  action  of  the  fierce  winds  and 

rain  until  they — 

"  Formed  turret,  dome,  and  battlement, 
Or  seemed  fantastically  set, 
With  cupola  or  minaret."  f 

Here,  in  my  opinion,  the  origin  of  the  word  is  to  be  sought,  and  surely 
no  more  fitting  name  than  that  of  Lut,'\.  as  Abraham's  nephew  is  termed 
in  the  east,  could  possibly  be  connected  with  a  waste  which  extends 
so  far  and  is  so  terrible  that  its  blighting  infiuence  separates  provinces 
more  effectually  than  a  stormy  sea  or  any  range  of  mountains.  It  is 
only  fair  to  state  that  some  Persians  derive  the  word  from  Lut^  which 
signifies  '*  naked ; "  but  the  above  is,  I  think,  the  true  derivation. 
Before  arriving  at  the  conviction  that  I  was  correct  in  what  I  have 
stated  above,  I  not  only  questioned  many  Persians  likely  to  know,  but 
I  also  consulted  various  modem  Persian  works  on  geography.     In  the 


♦  Nisir-i-Ehnsru,  who,  in  a.h.  444  (1052),  travelled  from  N6in  to  Tabas,  refers  to 
the  desert  as  the  Biyahan,  or  "  Waterless  Land." 

t  «*  The  Lady  of  the  Lake." 

X  I  would  add  that  the  story  of  Lot  is  well  known  to  Mohammedans  from  the  Koran, 
and  that,  as  may  be  supposed,  their  language  has  been  profoundly  affected  by  it.  "  In 
the  year  of  Noah  *'  is  also  an  expression  taken  from  the  Koran,  which  is  in  common  use. 
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older  ones,  written  perhaps  twenty  years  ago,  the  word  Lut  never 
appears.  However,  in  an  atlas  published  some  seven  years  ago  the 
word  Lut  is  rightly  shown  as  the  one  general  name.  Its  spelling  is 
that  of  the  theory  rejected  by  me.  I  next  turned  to  Arabic  works, 
and  in  the  modern  Arabic  Ueography,  known  as  the  Annukhbat-ul' 
Azarhta,  or  the  **  Fresh  Shoots,"  and  published  in  1903,  the  word  Lut  is 
printed  so  as  to  corroborate  my  views.*  Gleography  is  not  much  studied 
in  Persia,  and  philology  a  good  deal  less,  and  I  think  that  this  some- 
what obscnre  question  of  nomenclature  may  now  be  oonsidered  to  be 
finally  settled. 

To  the  north-east  of  Yezd  the  Lut  is  narrower  than  at  any  other 
poinf,  and,  in  consequence,  a  caravan  route  has  from  the  earliest  times 
undoubtedly  crossed  the  desert  in  this  section.  The  north-west  trend 
of  the  ranges  of  Persia  is  its  best  known  orographical  feature,  and  as 
our  direction  lay  north-east,  we  regularly  crossed  range  after  range  at 
right  angles,  each  range  decreasing  in  height  as  we  neared  Tabas.  At 
distances  sometimes  exceeding  40  miles  are  robat^  or  fortified  villages, 
where  scanty  supplies  can  be  purchased  at  high  rates.  Between  them 
there  is  an  occasional  dh-ambdr,  or  water-tank,  which  is  probably  full 
in  the  spring  and  empty  in  the  autumn.  The  monotony  of  these  sterile 
ranges,  the  drainage  of  which  runs  south-east  to  be  lost  in  the  Lut,  is 
more  than  trying ;  but  yet  many  of  the  villages  along  the  route  are 
flourishing,  as  their  inhabitants  possess  a  monopoly  of  supplies. 

Four  sowars  and  a  hospital  assistant  had  been  despatched  from 
Turbat-i-Heideri  to  replace  our  Sikhs,  from  whom  we  parted  with  great 
and — I  believe — mutual  regret  at  Yezd.  To  give  an  idea  of  what  the 
Lut  actually  is,  I  propose  to  describe  a  typical  march,  and  have  selected 
that  from  Kharana  to  Saghand,  a  distance  of  37  miles.  Kharana,  I 
would  mention  incidentally,  is  the  Khazivna  of  Ibn  Khurdadbih,  the 
earliest  of  the  Arab  geographers,  who  wrote  in  the  third  (ninth) 
century. 

We  started  off,  as  usual,  about  an  hour  before  dawn,  or,  in  other 
words,  as  soon  as  it  was  safe  for  the  carriage  to  move.  A  caravan 
of  pilgrims,  bound  for  Meshed,  was  also  afoot,  and  it  was  most  in- 
teresting to  watch  the  motley  procession.  Men  of  position  rode 
horses,  their  wives  being  packed  into  Jcajdvay  which  are  two  square 
orates  slung  across  a  mule.  The  poor  rode  donkeys  or  walked,  and 
every  now  and  then  a  prayer  would  be  started  and  repeated  with 
genuine  fervour  by  all  present.  A  few  sleek  muUas  were  particularly 
assiduous  in  reading  prayers,  mainly  to  ladies,  as  the  caravan  moved 
along  in  picturesque  confusion;   but  there  were   no  signs  of  anyone 
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being  on  the  alert,  and,  as  the  event  proved,  their  remisBness  was 
severely  punished.      Eharana  is    picturesquely  situated,  and    has  a 
curious  aqueduct.     It  is  surrounded  by  much  broken  ground,  which, 
although  pleasing  to  the  eye,  was  very  trying  for  the  carriage,  the 
wheels  of  which  were  lashed  together,  while  villagers  were  engaged 
to  Bupport^it  on  each  side.    With  much  difficulty  it  ultimately  slid  down 
unbroken  into  a  stony  but  wide  river-bed,  where  our  guides  informed  us 
that  there  were  no  further  obstacles  ahead,  and  we  paid  them  off.    Four 
miles  from  Ehardna  we  passed  a  round  watch-tower,  inhabited  by  a 
single  family,  with  a  tiny  strip  of  cultivated  land,  and,  quitting  the 
watercourse  3  miles  lower  down,  we  skirted  a  huge  gravel  slope,  which 
stretched  for  many  miles  up  to  a  low  range  of  hills  and  was  typical  of 
the  Lut,  being  absolutely  naked,  sun-scorched,  and  desolate.    At  18  miles 
we  crossed  the  level  salty  valley  bottom,  which  is  also  typical,  and 
began  to  rise  steadily,  the  ruined  caravanserai  of  Rizdb  being  visible  in 
the  distance.     Approaching  it,  at  some  24  miles,  we  found  it  to  be 
situated  close  to  a  rough  defile,  by  which  the  road  from  Ndin  joins  that 
from  Yezd.     Kizab  is  sinister  both  in  appearance  and  in  fact,  and  only 
a  year  previously  my  cousin,  Mr.  Herbert  Sykes,  had  had  his  advance 
camp  attacked  at  this  spot.     I  took  all  possible  precautions ;  but  as  it 
was  out  of  the  question  for  the  carriage  with  my  son,  who  was  less  than 
two  years  old,  to  keep  with  the  mules,  we  were  obliged  to  split  up 
the  party,  and  consequently  suffered  much  anxiety.     The  four  willing 
carriage  horses  and  our  own  riding-horses  required  rest  and  a  feed  after 
travelling  so  many  miles  across  the  stony  waste,  and  we  consequently 
halted  at  Kizab  for  some  hours  with  a  sowar  on  guard,  until  our  mules 
overtook  the  carriage.     We  then  allowed  them  an  hour's  start,  and  pro- 
ceeded on  our  journey,  accompanied  by  a  second  caravan  of  pilgrims 
which  we  had  overtaken  at  llizub.     The  coachman  from  his  high  seat 
said  that  he   saw  men  watching  us  from  the  gorge,  and  the  event 
proved  that  he  was  right,  for  two  hours  after  our  departure  a  gang  of 
some  twenty  robbers  swooped  down  on  Kizab  and  captured  the  caravan 
with  the  pious  ladies  and  the  sleek  viullas.     Every  one  was  bound  and 
carefully  searched,  and,  after  being  relieved  of  most  of  their  clothes  and 
all  their  valuables,  the  disconsolate  pilgrims  were  released. 

{To  he  continued.) 
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Being   Rescjlts   largely   based   on  the   Work  of   the  Percy   Sladbn 
Expedition  in  H.M.S.  "Sealark,"  Comm.  B.  T.  Somerville,  1905.* 

By  J.  STANLEY  GARDINER,  M.A.,  Fellow  of  Gonyille  and  Caius  College, 
and  Demonstrator  of  Animal  Morphology  in  the  University  of  Cambridge. 

We  may  at  this  point,  before  proceeding  to  the  Seychelles,  ooiuddeT 
some  of  the  bearings  of  our  cruise  on  the  formation  of  coral  reefs. 

1.  Starting  with  the  land,  we  are  met  everywhere  with  OTidenoes 
of  a  change  of  level  having  been  largely  responsible  for  its  formatioiL 
This  is  true  also  of  the  groups  of  atolls  in  the  Pacific,  and  seems  to  be 
a  regular  phenomenon  in  the  Indo-Pacific.  At  the  same  time,  we  haTe 
indubitable  evidence  of  certain  islets  on  coral  reefs  having  been  fonned 
by  the  piling  up  of  reef  material.  The  change  required  varies  from 
10  to  about  25  feet,  and,  while  admitting  that  in  places  such  a  ohange 
of  level  could  be  accounted  for  by  the  attraction  of  the  sorroanding 
continents  on  the  water,  we  consider  that  it  must  rather  be  explained 
by  some  general  phenomenon.  This  must  be  left  to  other  investigaton, 
but  we  draw  attention  to  the  matter  as  one  worthy  of  study.  | 

2.  The  lagoon  of  every  atoll  we  visited  seemed  to  be  inoreasing 
in  size.  Sir  John  Murray,  in  an  unpublished  comparison  that  he  made 
of  the  charts  of  1837  and  1885  of  Diego  Garcia,  which  he  has  favoured 
us  with,  points  out  that  in  the  part  recharted  the  lagoon  would  appear 
to  have  increased  about  2  square  miles  in  size.  Without  discussing 
this  result  in  any  way,  I  may  merely  note  that  we  found  the  whole 
lagoon  shore  of  Diego  Garcia  to  be  fringed  with  low  clifEs,  or  with 
fallen  and  undermined  coconut  and  other  trees.  In  Salomon  there 
were  indications  of  land  having  extended  out  to  the  edge  of  the  present 
lagoon  reef,  and  in  St  Joseph  the  increase  was  no  less  clear.  Else- 
where the  evidence  all  pointed  in  the  same  direction,  and  a  rule  seems 
to  be  established  for  the  whole  region. 

3.  The  fringing  flat  around  the  seaward  sides  of  the  islands  would 
appear  generally  to  have  been  formed  by  an  outgrowth  and  upgrowth 
of  corals  and  nuUipores,  and  to  be  everywhere  growing  outwards;  off 
St.  Pierre  and  Eagle  it  was,  however,  formed  by  the  cutting  down  of 
the  present  islands.  Above  5  fathoms  it  is  being  built  mainly  by 
nuUipores ;  but  below,  down  to  30  fathoms,  of  reef  corals,  which  are 
being  simply  cemented  by  these  alga3. 

♦  Read  at  the  Royal  Geographical  Society,  June  11, 1906.  Map,  p.  424.  Continued 
from  p.  332. 

t  If  we  suppose  the  south  polar  regions  to  have  been  free  from  ice  in  recent  timet, 
and  to  be  now  covered  witii  109  feet  of  ice  (or  100  feet  of  water),  we  find  that,  sup- 
posing no  change  to  liave  taken  place  meantime  in  the  topography  of  the  world,  about 
5  feet  of  water  would  have  been  withdrawn  from  every  part  of  the  ocean,  redacing  it 
by  the  same  amount  in  height. 
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4.  The  eteep,  nhloh  was  found  round  every  reef  and  bank  save  to 
the  sooth  of  Qreat  Saya  de  Malha,  is  built  up  by  masHes  of  coral  rock 
from  the  reef  above,  its  angle  representing  that  at  which  such  material 
oomes  to  rest  in  eea-water.  It  is  being  consolidated  to  some  d^r^e 
by  fragments  of  coral  and  shell,  and  by  foraminiferal  sand,  as  well 
as  by  sponges,  polytrema,  and  polyzoa.  The  outer  slope  beyond  this 
depends  very  largely  on  the  oontour  of  the  original  mound  on  which 
the  reef  or  bank  was  built  up,  but  is  also  greatly  affected  by  the  tailing 
off  of  the  deposit  forming  the  steep. 

fi.  The  formation  of  a  reef  depends  on  the  interrelations  of  a  large 
series  of  conditions,  but  a  main  factor  is  the  depth  down  to  which 
oorals  and  nuUipores  can  live  and  flourish.  A  series  of  over  a  hundred 
dredgings  on  the  submerged  banks  near  the  Seychelles,  made  partially 
tu  settle  this  point,  gives  the  limit  for  reef  corals  at  35  fathoms,  and 
for  nollipores  at  65  fathoms ;  but  it  shooid  be  noted  that  these  forms 
Oftn  g^ow  with  extraordinary  luxuriance  at  28  and  50  fathoms. 

6.  Non-oalcareous  marine  plants  may  be  generally  neglected  in  so 
fitr  as  they  affect  coral  reefs,  but  on  all  the  banks  of  the  Seychelles  and 
Farquhai  series  they  were  extraordinarily  abundant.  Marine  alg» 
would  seem,  indeed,  to  cover  large  areas  of  their  surfaces  down  to  about 
60  fathoms,  and  would,  of  course,  bindl  together  mud  and  sand  and 
pierent  deepening.  The  presenoe  of  broad  reef  fiats,  as  to  the  east 
of  Coetivy,  In  no  way  hollowed  out  inside,  and  the  smollDess  of  the 
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lagooufl,  as  at  Farqnhar,  are  largely  to  be  ascribed  to  the  binding 
together  of  the  sand  and  oorat  by  the  roots  of  two  or  three  epeoies  of 
Zostera. 

Lastly,  it  may  aoi  be  out  of  place  if  we  add  a  few  words  abont  the 
Seyohellea.  They  oomprise  two  coral  islands  and  seTenteen  gnmite 
isUnda,  of  npwards  of  150  square  miles  in  size,  sitnated  on  a  bank 
about  300  miles  long  by  100  broad,  perhaps  12,000  square  milee.  The 
two  coral  islands  lie  to  the  north-west  of  the  bank,  where  alone  iben  is 
a  traoe  of  a  barrier  oommenoing  to  grow  up.  The  granite  islftnds  all 
refit  on  the  oentre  of  the  bank,  and  such  ehoals  aa  ooonr  neftr  them  are 
not,  ao  far  as  we  could  asoertain,  of  coral  origin.  Immediately  aronnd 
the  granite  islands  are  here  and  there  fringing  reefs,  espeoially  in  beys; 
but  these,  if  of  any  great  size,  have  in  every  place  that  we  saw  anyind 
Praalin,  La  Digue,  and  Alah^  granite  islets,  or  masses,  to  give  then,  u 
it  were,  support  and  to  show  their  foundations.  Nnllipores  praotiaally 
do  not  enter  into  their  composition,  and  such  coral  masses  as  grow  ate 
of  comparatively  small  size.  Indeed,  most  owe  their  origin  to  the 
piling  up  of  calcareous  and  siliceous  sand  in  bays,  or  to  the  ontting 
down  and  removal  of  the  granite  above  the  sea-level.  Yet  the  absence 
of  nullipores  is  the  important  point,  nothing  else  really  being  wanting 
for  the  formation  of  true  coral  flats.  In  no  case  do  these  calcareoni 
plants  grow  well  in  lagoons  or  enclosed  waters,  and  their  absence  from 
the  centre  of  the  Seychelles  bank — thoy  grow  well  on  the  edges— is 
presumably  due  to  the  churning  up  of  the  water  and  to  the  removal 
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from  it  of  all  oarboaic  acid  gas  by  aeaweeds,  etc.,  before  it  reaches  the 
islands. 

The  granite  throaghont  the  Sejohelles  is  very  nniform  in  its  oom- 
position,  but  it  exhibits  here  and  there  dykes  of  finer  grain,  down  whioh 
the  streams  have  out  their  courses.  Exposed  mountain  faces,  and  even 
quite  isolated  rooks,  are  deeply  scored  by  the  rain,  which  averages  at 
least  120  inches  a  year.  There  is  a  marked  tendency  to  form  precipices, 
at  the  foot  of  whioh  accumulate  reotangalar  masses  of  granite,  the 
splitting  up  of  this  rock  being  horizontal  in  the  first  instance.  The 
tendenoy  of  all  granites  is,  of  course,  to  form  massive  domed  hills  or 
bosses.  But  the  hills  in  the  Seychelles  are  so  deeply  furrowed  and  cut 
np  into  sharp  ridges  that  they  bear  striking  testimony  to  the  long 
period  during  which  atmoepherio  agencies  have  been  at  work.  The 
result,  no  doubt,  has  been  mainly  brought  about  by  the  weather,  but  to 
some  degree  marine  erosion  by  the  coast  may  have  played  a  part. 
Around  Fraslin  Mr.  Foster  Cooper  found  in  five  places  uasses  of  coral 
attaohed  to  granite  rocks  at  various  heights  up  to  30  feet  above  the  eca, 
and  to  the  south  of  Mah6  there  are  also  evidenoes  of  a  similar  change 
of  level.  Even  then  the  sea  could  not  have  produced  much  effect,  since 
generally  the  precipitous  slopes  of  the  bills  arise  at  a  much  higher 
leTsl  and  some  way  back  from  the  shore.  The  island  of  ]tlab4  is  the 
meet  characteristic,  in  that  it  slopes  along  its  eastern  (or  windward) 
faoe  up  from  the  beach  to  a  line  of  precipices,  arising  at  150  to  250  feet 

No.  v.— NoTBHBBtt,  1906.]  2  I 
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above  the  sea,  situated  a  quarter  to  half  a  mile  behind  the  shore,  and 
cut  only  where  mountain  streams  descend.  Its  western  faoe  is  similar, 
but  the  slope  is  more  gradual  everywhere,  and  the  precipices  are  less 
marked.  Even  at  first  we  were  struck  by  the  resemblance  of  the 
eastern  line  to  the  cliffs  of  parts  of  the  Devon  and  Irish  coasts,  and 
near  Mamelle  stream  we  saw  what  appeared  to  be  traces  of  marine 
erosion.  Unfortunately,  there  was  no  elevated  deposit,  but  this  is 
scarcely  surprising  when  we  consider  the  rainfall,  and  notice  the 
deeply  scored  granite  masses  near  the  coast.  However,  the  line  of 
cliffs  so  remarkably  resembles  a  coast-line  that  we  are  still  inclined  to 
believe  that  it  was  so  formed,  and  that  there  has  been  a  comparatively 
recent  elevation  of  upwards  of  200  feet. 

At  this  point  we  cannot  avoid  some  consideration  of  the  terrestrial 
fauna  and  flora  of  the  Seychelles  (which  are  extraordinarily  rich  in 
endemic  species  and  genera)  in  reference  to  its  possible  connectionB  in 
the  past  with  other  lands.  It  is  a  truism  to  remark  that  the  &ana  U 
largely  a  function  of  the  flora,  since  it  is  in  the  last  instance  entirely 
dependent  upon  it ;  the  two,  therefore,  should  be  considered  together. 
As  a  general  rule  we  are  inclined,  in  the  first  place,  to  suggest  that  not 
only  the  presence,  but  also  the  absence,  of  each  form  of  life  is  of  import- 
ance for  our  purpose  in  any  lands  we  are  investigating.  We  should 
prepare  a  list  of  the  organisms  of  the  areas,  showing  both  the  species 
and  genera  common  to  each  pair  of  districts,  and  the  proportion  they 
bear  to  their  respective  faunas  and  floras.  We  should  probably  by  this 
means  be  enabled  to  establish  which  is  the  parent  area,  if  there  be  one. 
Next  we  inquire  how  many,  or  what  proportion,  of  the  common  forms 
might  reasonably  have  passed  from  the  parent  to  the  daughter  by  exist- 
ing means — in  the' present  case  to  the  Seychelles  from  Madagascar — ^by 
atrial  or  marine  transport.  Our  opinion  is  that  such  means  are  much 
underrated,  especially  in  the  Indian  ocean,  as  we  found  driftwood  on 
nearly  every  island  we  visited,  large  trees,  squared  timbers,  and  quanti- 
ties of  bamboos,  the  latter  only  found  by  us  growing  on  Mauritius  and 
the  Seychelles. 

A  prima  facte  connection  being  established  between  any  two  lands, 
we!examine  one  by  one  the  origin  of  the  formslnot  the  same,  to  ascertain 
why  each  organism  or  group  is  not  found  in  each  locality.  Here  it 
will  be  necessary  to  consider  the  geological  ages  of  the  different  groups 
of  organisms.  This,  from  the  forms  common  to  the  two  lands,  wiU 
enable  us  to  trace  to  some  degree  the  date  of  any  connection,  and  allow 
some  reconstruction  of  their  life  at  that  period.  Lastly,  but  of  perhaps 
greater  importance,  we  have  to  investigate  the  special  geographical 
problems  involved.  We  must  ascertain  whether  each  area  has  similar 
environments,  and  to  some  degree  we  must  especially  compare  the 
organisms  of  such .  We  also  require  to  examine  the  topographical  changes 
of  our  daughter  area  in  the  past,  so  far  as  we  know  them,  in  oonnection 
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with  physioal  oonditione.    Tliis  is  of  the  greateet  importsnoe  In  reapeot 
to  iBlandB  exliibitiiig  eitbor  Tolcanic  activity,  or  incretw?  or  decrease  in 


aise  hy  elevation,  aubsideuoe,  or  marine  action.  The  latter  will  bs 
olniooB  when  one  rememhera  that  a  reduction  oommonly  implies  an 
iooroaae  in  the  aalimty  of  the  air,  in  the  foroe  of  the  wind,  and  in  the 
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rainfall,  and  that  these  may  induce  a  profound  change  in  the  vegetation, 
with  necessarily  almost  as  great  a  change  in  the  fauna. 

Gould    the  organic  life  of   the    Seychelles,   granting   its  special 
relationship  to  that  of  Madagascar,  have  been  derived  from  the  latter 
locality  by  existing  means  of  transport?    To  answer  this  we  requiie 
to  briefly  consider  its  fauna  and  flora.     As  there  are  no  mammals 
(except  rats  and  bats)  in  the  Seychelles,  any  connection  could  only 
have  existed  before  Madagascar  was  peopled  with  mammals.     There 
is  one  freshwater  chelonian  (Sternothcerm  8inuatu8\  a  form  which  might 
well  have  been   brought  by  man  from  East  Africa,  and  a  limited 
number  of  lizards  and  snakes,  all  of  which  might  have  come  by  sea.* 
Three  coecilians,  primitive  beasts  probably  going  back  to  the  early 
Secondary  period,  are  more  difficult  to  explain,  as  well  as  a  mountain- 
loving  frog.     The  other  two  batrachians  and  the  two  fish  do  not  give 
much  evidence  compared  with  the  large  number  of  each  in  Mada- 
gascar, while  the  existence  of  only  about  twenty-six  species  of  land 
shells  (some  of  which  certainly  attained  their  specific  characters  in 
the  islands)  is  surprising  on  the  assumption  that  the  localities  were 
ever  connected.     Tracheate  arthropods  are  of  no  assistance,  and  there 
are    only   three   freshwater  crustaceans,   very   few  earthworms,  one 
Planarian,  and  a  Nemertean,  which  probably  became  adapted  to  a 
terrestrial  existence  within  the  group  itself. 

If  the  Seychelles  is  indeed  the  remains  of  a  large  land  at  one  time 
connected  with  Madagascar,  we  would  inquire  how  its  fauna  could 
have  become  so  restricted.  In  the  absence  from  competition  with  new 
forms  from  large  land  areas,  its  islands  should  certainly  have  some 
animals  retaining  primitive  characteristics  beyond  the  coecilians. 
Seeing  the  resemblances  of  the  two  faunas,  we  should  have  to  sup- 
pose, taking  the  latest  possible  date  antecedent  to  the  pangolin  and 
lemurs  having  reached  Madagascar,  that  a  large  number  of  genera 
have  remained  the  same  since  the  early  Tertiary  period  in  both 
localities,  or,  as  an  alternative,  that  there  has  been  parallel  evolution. 
If  we  allow  the  latter,  we  must  further  grant  that  the  same  environ- 
ment may  have  called  out,  in  course  of  time,  the  same  characters  in 
forms  once  perchance  widely  separated. 

When  we  examined  the  flora  of  the  Seychelles,  it  was  at  once 
obvious  that  its  species  must  be  divided  into  two  classes,  i.e.  those 
which  affect  a  subsoil  mainly  composed  of  limestone,  and  those  which 
affect  the  siliceous  grounds.  A  considerable  number  of  each  kind  of 
plant  will  live  on  areas  intermediate  in  their  subsoils,  but  not  5  per 
cent,  of  each  really  encroach  on  to  the  other*s  land.     Now,  the  lime- 


*  There  ia  the  analogous  case  of  a  tortoise  in  Diego  Garcia,  almost  certainly  intro- 
duced by  the  negroes.  A  crocodile  existed  in  the  Seychelles,  certainly  less  than  s 
century  ago,  and  its  remains  haye  been  found  sub-fossil ;  a  crocodile  may  be  semi- 
marine. 
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■tone,  or  oaloipbilous,  plants  are  preci8el3r  the  samo  Eta  we  found  in  the 
Obagoa,  in  the  Amirantee,  in  Coetiry,  and  in  Forqnhar,  any  former 
land  oonneotions  of  whioh  are  out  of  the  question.  Of  ooarse  the  areas 
suitable  for  such  plants  in  the  SeycheUes  are  not  large,  bnt  the  point 
il  a  most  important  one.  It  is,  of  course,  poseible  to  regard  the  oal- 
oareooB  land  as  of  quite  reoent  formation ;  but  even  then  we  should 
eipeot  to  find  some  calciphiloas  plants  evolved  from  the  silioiphiloaa, 
whereas  the  two  floras  are  sharply  distinot.  The  question  at  onoe 
arises  as  to  whether  the  silioiphilons  plants  oould  not  also  have  been 
carried  over  an  intervening  ocean  in  the  first  instance.  The  palms 
and  many  of  the  large  trees  are  peoaliar  species  and  genera,  but 
supposing  that  they  have  always  had  seeds  more  or  less  similar  to 
what  they  at  present  possess,  they  could  certainly  have  been  ocean- 
borne  ;  the  lower  plants,  too,  with  their  spores,  oonld  JQst  as  assuredly 
have  been  oarried  by  the  wind.  The  flora,  indeed,  obviously  requires 
a  closer  examination  and  analysis  than  it  has  as  yet  been  afforded.* 

We  are  now  left,  both  from  the  fauna  and  the  flora,  with  the  most 
meagre  evidence  of  any  former  land  oonnectlon  of  the  Seychelles  with 
Madagascar,  and  we  have  only,  in  conclusioD,  to  consider  it  in  referenoe 

•  It  is  interestiDg  to  note  that  tha  Sats,  wherever  thej  exist  around  the  Seyohellee 
isUnda,  axe  coTered  with  groen  sign  of  ipecies  never  found  by  ua  elsewhero  daring 
tluonilM. 
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to  the  geography  of  the  two  looalitieB.  We  vonld  &t  once  emphasize 
the  fact  of  the  existence  of  an  ludo-Madagasoar  continent,  and  also  th&t 
our  two  looalities  are  formed  of  the  same,  or  olofiely  related,  granites, 
a  class  lof  rook  asBOoiated  with  continental  areas.  We  observe  that 
there  is  no  sign  of  any  marine  action  over  four-fifths  of  the  present 
land  of  the  Soyohelles  islands,  and  that  there  is  evidence  that  atmo- 
spheric agencies  have  been  acting  upon  the  rooks  and  hills  for  a  long 
period  of  time.  Sopposing  that  the  Seychelles  were  connected  to 
Uadagasoar  in  the  late  Secondary  period  (when  the  ooBoilians  and 
perhaps  other  animals  and  plants  came  in),  and  that  the  island  when 
first  cnt  off  was  the  size  of  the  present  bank,  is  it  not  probable  that 
the  subsequent  changes  from  an  area  of  12,000  square  miles  to  one 
of  loO  in  seventeen  isolated  islets  would  cause  the  extinction  of  nearly 
all  the  fauna  and  most  of  the  flora  ?  Judging  by  the  analogy  of  other 
islands,  the  central  part,  where  the  present  islets  wonld  have  been 
situated,  must  have  been  a  moderately  dry  savannah  country,  whereas 
it  is  now  a  regular  tropical  moist  district.    In  the  process  of  rednotim 
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▼ery  many,  if  not  most,  of  the  plants  would  have  disappeared.  Vast 
numbers  of  insects  would  have  died  out,  together  with  all  animals 
whioh  fed  on  them.  Finally,  the  destruction  of  most  of  those  which 
still  managed  to  survive  would  have  been  wrought  by  more  efficient 
forms  arriving  from  over  the  sea,  or  evolving  out  of  the  same,  this 
new  set  that  which  now  certainly  dominates  the  fauna,  and  very 
probably  the  flora  as  well.* 

We  may  add  one  word  in  conclusion  as  to  the  importance  to  this 
country  of  the  Seychelles.  Commercially  it  is  at  present  depressed, 
but  it  was  for  many  years  the  leading  vanilla-producing  country  of  the 
world.  That  industry  was  largely  destroyed  by  the  discovery  of 
a  chemical  substitute,  but  the  islands  will  again  flourish  under  Para 
rubber  and  coconuts — and  when  English  law  replaces  the  Code 
Napoleon.  The  inner  harbour  at  Port  Victoria,  Mahe,  is  a  good  one, 
with  deep  water  close  to  the  pier,  and  there  is  a  large  protected  outer 
roadstead  with  sufficient  water  for  the  deepest-draught  ships. 

Situated  almost  equidistant  from  the  track  around  Madagascar  and 
from  the  exit  of  the  Bed  sea,  and  also  lying  outside  the  hurricane  zone, 
with  an  equitable  [climate,  with  high  lands  close  to  the  sea,  and  with 
no  tropical  fevers  or  diseases,  the  Seychelles  would  form  an  ideal 
centre  and  sanatorium  for  an  Indian  ocean  squadron.  With  it  as  a 
base,  with  fast  cruisers  possessed  of  wireless  telegraphy,  no  move- 
ment of  an  enemy's  fleet  in  any  direction  could  escape  notice  between 
Mauritius  and  Aden,  while  the  position  absolutely  dominates  East 
Africa  and  one  end  of  Madagascar  as  well.  Furthermore,  it  might  be 
a  valuable  coaling  station  between  the  Bed  sea  and  Australia,  and  was 
indeed,  as  was  also  Diego  Oarcia  in  the  Chagos,  once  used  as  such.  Of 
course,  with  our  stations  at  Aden  and  at  the  Cape,  the  Seychelles  may 
not  be  of  much  use  to  us,  but  our  supremacy  in  the  western  half  of  the 
Indian  ocean  would  be  seriously  affected  were  it  in  the  hands  of  a 
hostile  power. 

Lastly,  there  are  certain  forms  of  work  on  board  ship  which  in  the 
tropics  are  scarcely  suitable  for  white  men,  and  "seedee"  boys  are 
commonly  employed.  Some  of  the  Indian  lascars  are  excellent;  but 
the  crew,  up  to  the  sarang  and  tindals  (boatswain  and  his  mates),  must 
be  of  one  nationality.  This  is  a  serious  drawback,  but  the  Seychelles 
negroes  answer  every  requirement  for  the  purpose.  Largely  the 
descendants  of  negro  slaves  £rom  captured  dhows,  they  are  thoroughly 
loyal  to  the  English.  Beared  of  mixed  negro  bloods,  in  an  excellent 
climate  and  accustomed  to  the  sea  from  childhood,  they  are  of  grand 


*  I  would  like  here  to  express  my  gratitude  to  my  friend  and  teacher,  Dr.  Gadow, 
for  disoiiBsing  with  me  the  questions  relating  to  the  distribution  of  the  land  animals 
and  plants.  I  have  received  many  valuable  suggestions  and  much  useful  information 
from  him,  but  I  alone  must  be  held  responsible  for  the  opiniouB  expressed  in  this 
paper. 
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phyeiqne,  and  Temarkably  free  from  disease.  Ghrifitians  in  religion, 
with  no  traoe  of  their  own  oults,  cheerful,  laughing,  and  happy  in 
their  diapositiona,  their   highest  ideals  the   British  blnejacketa,  con- 


siderably more  intelligent  than  the  Africans,  and  absolntely  fearless, 
we  venture  to  think  that  they  m&y,  if  encouraged,  form  a  raoe  of 
hardy  navigators  of  immense  valae  to  the  British  dominion  in  tha 
Indian  ocean. 
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In  ocmolusion,  we  would  desire  to  express  our  indebtedness  to  the 
Admiralty  for  allowing  H.M.S.  Sealark  to  undertake  this  omise  from 
Ceylon  to  Seyohelles ;  to  the  late  Admiral  Sir  William  Wharton,  and  to 
Captain  (now  Bear-Admiral)  Arthur  M.  Field,  hydrographers  (under 
whose  orders  the  oruise  was  arranged),  for  their  most  willing  aid  and 
personal  interest ;  to  Commander  Boyle  T.  Somerville  and  the  officers 
of  H.M.S.  Sealark^  who  carried  out  most  of  the  topographical,  meteoro- 
logical, and  oceanographioal  work ;  to  Mr.  C.  Forster  Cooper,  naturalist ; 
to  Mr.  T.  Bainbrigge  Fletcher,  paymaster,  and  Surgeon  Simpson,  who 
assisted  respectively  in  the  land  zoology  and  botany ;  and  especially  to 
the  Eoyal  Society,  to  Mr.  Adam  Sedgwick,  to  the  late  Dr.  W.  T.  Blan- 
ford,  to  Sir  John  Murray,  to  Prof.  Herdman,  and  to  many  friends  for 
their  assistance  and  adyice.  The  expedition  was  largely  financed  by 
the  managers  of  the  Percy  Sladen  Memorial  Fund,  by  the  managers  of 
the  Balfour  Fund,  and  by  the  British  Association. 


Before  the  paper,  tbe  Fbesident  :  I  have  now  to  introduce  to  you  Mr.  Stanley 
Gburdiner,  one  of  our  most  thoughtful  and  experienced  biologists,  who  gave  us  an 
excellent  paper  in  January,  1902,  on  the  subject  of  his  explorations  in  and  about  the 
Maldive  islands.  Prior  to  that,  as  far  back  as  ten  years  ago,  Mr.  Stanley  Gardiner 
was  biologist  of  the  well-known  expedition  of  H.M.S.  Fenguin,  then  commanded 
by  the  present  Hydrographer,  Admiral  Field,  who  is  here  to-night.  Recently 
Mr.  Ghurdiner  has  devoted  himself  to  the  subject  of  the  Indian  ocean,  and  after 
much  preparation,  he  spent  a  great  part  of  1905  examining  the  geography  and 
the  biology  of  its  islands.  This  work,  which  he  is  about  to  describe  to  us  to-night, 
was  very  successful,  thanks  in  the  first  place  to  the  Admiralty,  who  (moved  by 
the  Royal  Society)  were  good  enough  to  allow  Mr.  Gardiner  to  voyage  about  in 
H.M.S.  SecUarky  then  employed  in  hydrographical  work  in  the  Indian  ocean.  I 
hope  that  Admiral  Field  will,  later  on,  speak  about  that  point.  A  large  portion 
of  the  money  needed  for  the  expedition  was  found  by  Mr.  Gardiner  himself; 
another  large  portion  of  it  was  found  by  the  Percy  Sladen  Fund,  about  which  I 
may  say  a  few  words,  for  although  I  think  memorials  have  been  somewhat  over- 
done of  late  years,  some  are  most  useful.  The  Percy  Sladen  Memorial  was 
initiated  by  Mrs.  Percy  Sladen  in  the  memory  of  her  husband,  who,  as  you  know, 
was  a  distinguished  zoologist.  The  amount  collected  was  about  £20,000,  and,  as 
through  its  help  excellent  work  such  as  that  done  by  Mr.  Stanley  Gardiner  is 
enabled  to  be  carried  out,  we  must,  I  think,  agree  that  the  fund  has  justified  its 
existence.    I  will  now  call  upon  Mr.  Stanley  Gardiner  to  read  his  paper. 

After  the  paper,  the  President  :  I  will  ask  the  Hydrographer,  Admiral  Field, 
to  say  a  few  words. 

Admiral  Field  :  The  scientific  results  of  this  expedition  would,  I  think,  take 
very  much  longer  time  to  work  out  thoroughly  than  the  time  during  which  the 
expedition  lasted.  The  idea  of  the  expedition  was  originally  suggested  by 
Mr.  Stanley  Gardiner  to  the  Admiralty  about  two  years  ago.  It  was  backed 
up  by  the  Royal  Society,  and  the  Admiralty  found  themselves  able,  I  am  glad 
to  say,  to  lend  a  ship.  Our  survey  vessels  are  so  few  in  number  that,  although 
the  Admiralty  have  every  desire  to  assist  scientific  research,  in  view  of  the 
incessant  demands  for  modem  surveys  for  the  benefit  of  practical  navigation,  it 
is  very  difiScolt  indeed  to  set  aside  a  ship  for  purely  scientific  purposes,  for  any 
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lengthened  period  at  any  rate.    The  original  programme  was  unayoidably  and 
considerably  curtailed,  I  am  sorry  to  say,  as  it  was  necessary  to  bring  it  within 
the  limits  of  the  time  for  which  the  Admiralty  could  give  the  ship ;  but  it  was 
possible  to  spare  the  SealarJc  for  six  months  when  she  was  unable  to  work  on  the 
coast  of  Geylon.    The  Indian  ocean  has  been  very  little  traversed  by  our  survey 
ships  of  late  years,  and  in  comparison  with  the  north  and  south  Atlantic,  and  the 
south-west  Pacific  in  particular,  very  little  sounding  has  been  carried  out  there 
in  recent  years.     There  is  an  immense  deal  of  surveying  work  to  be  done  in  those 
waters,  both  in  the  Ghagos  archipelago,  Seychelles,  and  other  coral  banks  of  large 
extent,  besides  deep-sea  exploration.     From  a  purely  hydrographical  point  of 
view,  the  time  was  too  short  to  be  able  to  do  much  more  than  fix  the  astrono- 
mical positions  of  certain  points  in  order  to  adjust  the  existing  surveys  and  to 
make  use  of  them  to  the  fullest  extent;  but  it  was  possible  to  combine  such 
surveying  work  with  the  scientific  researches  which  Mr.  Oardiner  desired  to  carry 
out,  which  will  be  of  very  great  value.    Turning  to  a  few  points  in  the  lecture, 
the  lecturer  assumes  the  land  connection  between  India  and  Madagascar,  and 
suggests  the  action  of  tides  of  extraordinary  force  in  the  open  sea,  which  he 
supposes  to  have  extended  at  that  period  about  halfway  round  the  world  near  the 
equator,  and  that  these  tides  would  be  instrumental  in  the  disappearance  of  the 
land  as  it  then  existed.    That  assumption  would  involve  currents  of  enormous 
magnitude,  I  should  imagine — much  more  than  we  have  ever  been  able  to  trace 
in  the  present  day,  at  any  rate;  and  the  tides  would  have  to  have  been  v<^ 
greatly  enhanced  in  those  days  to  produce  such  results.    But  Mr.  Ghu^iner  hii 
rather  assumed  the  existence  of  these  very  deep  and  strong  currents,  and  I  do  not 
think  that  we  have  sufficient  evidence  yet  to  say  positively  that  they  do  exist 
at  a  very  great  depth  in  great  strength.    The  evidence  which  he  has  adduced, 
derived  from  the  trend  of  the  sounding-lines  and  dredges,  I  think  I  should  be 
inclined  to  investigate  a  little  more  closely  before  I  should  be  disposed  to  accept 
it  altogether;  and  we  have  no  positive  evidence.    We  have  not  put  a  current- 
meter  down  at  those  depths,  and  imtU  we  get  that  current-meter  down,  I  should 
be  inclined  to  suspend  judgment  on  the  point.    Upon  these  great  currents  depends 
very  much  the  argument  of  the  theory.    There  is,  however,  I  may  say,  one 
instance  that  I  know  of  supporting  the  view  of  deep  currents.    There  is  the  case 
of  breakers  having  been  reported  in  localities  which,  when  they  were  subsequently 
examined,  showed  no  sign  of  shallow  water;  depths  having  been  found  in  one 
instance  of  800  fathoms,  and  in  another  of  200  or  300  fathoms.    I  think  there 
was  no  doubt  about  breakers  having  been  seen,  and  I  should  be  inclined  to  ascribe 
them  to  tide  rips  caused  by  the  tidal  undulation  meeting  obstruction  in  the  ocean, 
and  Betting  up  a  local  current  which  made  itself  apparent  at  the  surface.    So  there 
is  that  degree  of  evidence,  I  admit.    The  deep-sea  soundings  of  the  SeaHark  have 
added  very  considerably  to  our  knowledge  of  the  topography  of  the  Indian  ocean ; 
but  the  area  to  be  investigated  is  so  great,  and  the  Indian  ocean  has  unavoidably 
been  so  much  neglected,  compared  with  other  parts,  that  any  attempt  to  draw 
contour-lines  must  still,  I  am  afraid,  be  an  effort  of  the  imagination.    StiU,  it  must 
be  admitted  that  it  is  astonishing  what  can  be  done  in  the  way  of  drawing 
contour-lines  with  very  scanty  material,  as  shown  by  Sir  John  Murray's  work, 
when  viewed  in  the  light  of  subsequent  soundings  which  have  been  obtdned 
since  he  drew  his  contour-lines.    As  an  illustration  of  how  contour-lines  drawn 
on  insufficient  data  may  be  upset,  I  may  mention  a  coral  bank  of  34  fathomSi 
lying  midway  between  Mauritius  and  Cargados,  within  30  miles  of  one  of  tht 
Sealark'a  soundings  of  nearly  2000  fathoms.     This  bank  was  accidentally  dis- 
covered by  a  passing  steamer  a  few  months  after  the  SeaJark  was  there ;  she  was 
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letting  her  soanding-wire  run  out  to  see  if  the  Thomson  machine  was  clear,  and 
so  discovered  this  bank.  It  was  unfortunate  that  both  of  the  Seamark's  deep-sea 
sounding  machines  became  disabled  before  the  end  of  tbe  cruise,  and  that  prevented 
exhaustive  searching  for  vigias.  These  vigias  are  often  very  troublesome  to 
disprove  owing  to  the  vague  reports  of  their  position.  Searching  for  them  is 
very  anxious  work  for  the  commanding  officer,  as  I  know  well  in  my  own  experi- 
ence. Of  late  years,  from  our  knowledge  of  the  probable  slopes  of  submarine 
banks  at  different  depths,  it  is  possible  to  form  some  idea  of  the  limits  of  the 
safety  zone  surrounding  deep  soundings.  For  instance,  I  know  of  no  case  of  a 
dangerous  bank  existing  within  6  or  7  miles  of  a  2000-fathom  sounding,  and  one 
can  feel  tolerably  certain  that  there  is  no  danger  within  3  or  4  miles  of  1500 
fathoms ;  but  a  danger  may  exist  within  2  miles  of  a  sounding  of  1000  fathoms. 
These  rough  practical  rules  I  have  found  of  great  service,  both  in  avoiding 
dangers  at  night  and  in  searching  for  them  in  the  daytime.  I  think  it  is  right 
to  point  out  that  there  is  some  danger  in  drawing  conclusions,  such  as  the  lecturer 
seems  to  suggest,  from  a  comparison  between  charts  of  sixty  or  seventy  years  ago 
and  those  of  the  present  day.  The  work  of  many  years  ago  was  carried  out,  of 
course  under  great  difficulties,  by  sailing  ships,  and  in  many  cases  is  not  in  suffi- 
cient detail  to  allow  deductions  of  the  kind  that  are  suggested  to  be  safely  drawn. 
The  limitations  of  time,  and  the  immense  area  that  had  to  be  covered,  and  was 
covered,  by  the  older  surveyors,  would  necessarily  preclude  details  unimportant 
to  navigation  being  accurately  charted.  And  I  think  that  there  is  considerable 
danger  with  people  who  are  not  acquainted  with  the  way  in  which  hydrographic 
surveys  are  carried  out,  that  they  may  be  inclined  to  think  the  work  more 
accurate  than  it  is.  In  former  days  it  was  not  possible  to  do  it  with  the  same 
degree  of  accuracy  as  it  is  in  these  later  days.  I  will  not  detain  the  meeting 
with  any  further  remarks,  but  before  sitting  down  I  should  just  like  to  thank 
Mr.  Gardiner  for  his  very  interesting  lecture. 

The  Pbesident  :  As  this  is  rather  a  sailors'  night,  I  would  ask  Captain  Creak 
to  say  a  few  words. 

Captain  Cbeak  :  I  am  afraid,  after  the  full  discussion  of  this  subject  to  which 
we  have  already  listened,  I  cannot  add  very  much.  Recognizing  the  connection 
between  geology  and  terrestrial  magnetism,  I  would  point  out  that  on  the  East 
Coast  of  Africa,  and  in  the  region  under  discussion,  where  the  magnetic  needle  had 
been  comparatively  restful  for  many  years  previous  to  1880,  there  has  since  been 
a  remarkable  outburst  of  magnetic  change,  continuing  to  the  present  time.  Whether 
that  has  any  connection  with  the  observed  rise  and  fall  of  the  land,  I  would  not 
jet  venture  to  say,  but  I  may  give  an  instance  in  point.  After  the  great  explosion 
of  Krakatoa  there  was  a  marked  change  in  the  behaviour  of  the  magnetic  needle 
at  the  neighbouring  observatories.  I  would  suggest  the  desirability  of  a  proper 
magnetic  survey  as  one  means  of  settling  the  matter.  I  think  that  Admiral  Field 
baa  adduced  a  strong  point — that  there  is  as  yet  no  evidence  for  currents  of  the 
strength  suggested  in  the  paper,  and  until  we  have  tried  all  these  places  with  the 
current-meter  at  different  depths,  I  do  not  think  we  have  any  ground  to  support 
hb  in  thinking  that  they  exist.  I  have  never  heard  of  any  ocean  current  which 
would  produce  the  great  changes  that  are  going  on.  I  think  there  must  be  some 
other  cause.  Perhaps,  as  the  lecturer  says,  in  seventy  or  eighty  years  we  may 
know  more  about  it. 

The  Pbesident  :  I  think  we  should  now  like  to  hear  something  on  the  geo- 
logical aide  of  the  question,  and  perhaps  Mr.  Lydekker,  who  is  on  the  Geological 
Sorr^  of  India,  and  who  is  also  a  geographer,  will  favour  us  with  a  few  remarks. 
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Mr.  R.  Lydkkker  :  It  is  rather  difiScult  to  criticize  a  paper  of  such  loDgtb, 
which  covers  such  a  wide  field  as  that  which  Mr.  Gardiner  has  laid  before  us  this 
evening.    I  may  say  that  I  can  only  discuss  one  very  small  portion  of  it,  and  at 
this  late  hour  of  the  evening  I  wUl  do  so  very  briefly.    Mr.  Qturdiner  talks,  I 
believe,  about  Madagascar  and  India  being  connected  by  a  narrow  zone  during  the 
Secondary  period,  but  I  think  he  has  put  the  clock  on  a  little  bit  too  fast.    A 
Fellow  of  this  Society,  who  perhaps  did  more  to  enhance  our  knowledge  of  the 
distribution  of  animals  than  anybody  else,  the  late  Dr.  Blanford,  expressed  very 
strongly  the  opinion  that  there  was  a  great  belt  of  land  which  connected  Africa, 
Australia,  and  America  together,  and  that  this  persisted  during  the  whole  of  the 
Secondary  period.    The  evidence  is  convincing,  because  we  get  the  same  plants  in 
India,  in  Africa,  and  in  South  America.    There  b  also  reason  to  believe  that  there 
was  a  strip  of  land,  during  the  Secondary  period,  connecting  Madagascar  and  India. 
I  venture  to  think,  however,  that  the  reader  of  the  paper  has  made  a  little  too 
much  point  of  bringing  out  the  latter  connection  as  a  main  feature,  when  I  think 
it  is  a  minor  feature.     Undoubtedly  it  existed.    If  Fellows  will  refer  to  an  article 
in  this  month's  Popular  Science  Monthly ^  an  American  magazine,  they  will  see  an 
interesting  account  of  South  American  fishes,  in  which  the  writer  argues  that  the 
connection  between  Africa  and  America  must  have  persisted  to  the  Eocene  period, 
when  our  author  says  apparently  only  the  India-Madagascar  line  remained.    I 
believe,  therefore,  that  the  main  equatorial  connection  existed  much  later  than  the 
author  sajs.    With  regard  to  the  action  of  currents  on  the  connection  between 
Madagascar  and  India,  you  have  to  take  into  consideration  that  most  of  the  old 
land  connection  between  India,  Australia,  and  Africa  has  been  removed;  and 
I  do  not  suppose  any  one  is  going  to  tell  you  that  currents  cut  out  the  whole 
Indian  ocean.    The  probability  is  there  must  have  been  continuity  of  action,  and 
that  the  action  which  carved  out  the  Indian  ocean  must  have  also  been  the  main 
cause  that  separated  Madagascar  and  the  Seychelles  from  India.    There  must  have 
been  some  cause  other  than  currents,  and  I  think  subsidence  must  have  played 
a  very  important  part. 

I  ought  not  to  trespass  further  on  your  time  at  this  late  hour,  but  there  is  an 
interesting  point  about  this  connection  between  Madagascar  and  Ceylon  I  should 
like  to  have  explained.  I  believe  the  connection  must  have  still  existed  in  the 
Miocene  period ;  but  the  Seychelles,  which  are  granite  islands,  we  are  told,  are 
apparently  not  remnants  of  that  connection,  and  I  do  not  therefore  see  how  they 
got  their  tortoises.  [Here  the  speaker  was  corrected  by  the  author  in  regard  to 
the  Seychelles.]  I  accept  this  correction,  but  still  fail  to  see  how  the  giant 
tortoises  got  to  the  other  islands,  which  are  said  to  be  purely  coral.  It  is  all  right 
to  find  them  on  the  Seychelles,  but  I  want  it  explained  how  they  got  on  the  others. 
My  chief  points  are,  first,  that  the  clock  has  been  put  a  little  too  fast,  and  that 
the  main  equatorial  belt  persisted  later  than  the  author  believes,  and  that  the 
Madagascar-Ceylon  connection,  I  should  say,  was  also  rather  later.  With  regard  to 
the  current  question,  I  mainttdn  that  whatever  carved  out  the  great  Indian  oceao, 
the  same  action  must  have  cut  away  the  connection  between  Madagascar  and 
CeyloD,  although  it  may  have  been  finally  aided  by  the  currents.  The  whole 
matter  is  a  very  interesting  and  a  very  difficult  problem ;  and  I  am  sure  that, 
though  we  may  differ  in  details,  we  shall  agree  that  what  Mr.  Gardiner  has  done  is 
of  great  interest  and  importance. 

Dr.  Mill  :  The  main  point  in  this  paper  is  not,  I  think,  the  paleaontological 
speculations,  but  rather  the  proof — ^and  I  think  I  may  say  that  Mr.  Gardiner  has 
given  a  definite  proof — of  the  great  depths  at  which  currents  can  produce  an  effect 
upon  the  floor  of  the  ocean.    I  remember  very  well  the  great  impreaaion  that  was 
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made  when  Sir  John  Murray  demoDBtrated  that  the  Wjville  Thomson  ridge,  at 
the  depth  of  about  250  fathoms,  was  swept  dear  of  mud  by  the  currents  of  the 
ocean.  It  was  formerly  supposed  that  no  action  disturbing  the  floor  of  the  ocean 
took  place  below  100  fathoms ;  the  discovery  of  the  Wyville  Thomson  ridge 
showed  action  at  several  hundred  fathoms,  and  now  it  is  shown  that  mud  and 
sand  are  swept  away  at  1000  fathoms,  and  that  is  a  fact  of  real  importance. 
Whether  in  the  past  the  equatorial  tides  have  produced  much  greater  forces  than 
are  now  at  work,  I  do  not  know,  nor  do  I  think  that  I  greatly  care.  There  is  still 
so  much  to  find  out  about  the  condition  of  things  at  the  present  time  that  I 
appreciate  Mr.  Gardiner's  solid  addition  to  our  store  of  facts.  I  was  distressed  to 
hear  the  Hydrographer  say  that  the  current-meter  had  not  been  sent  down  to  great 
depths.  One  valuable  result  of  the  work  of  the  International  Council  for  the  Study 
of  the  Sea  has  been  the  great  improvement  of  oceanographical  instruments,  includ- 
ing the  current-meter,  and  all  forms  of  apparatus  are  now  far  better  than  those  in 
use  at  the  time  of  the  Challenger  Expedition.  Mr.  Ghurdioer  was  provided  with  one 
of  the  best  forms  of  current-meter,  and  I  must  own  that  I  was  disappointed  to  see 
the  instrument  looking  so  cleaa  and  new  as  it  lay  upon  the  table  in  the  other 
room.  I  think  that  in  future,  before  sending  out  any  expeditions,  we  want  more 
preliminary  study  and  more  scientific  guidance  in  the  provision  of  all  the  apparatus 
that  could  reasonably  be  foreseen  to  be  required.  I  hope  that  the  time  is  coming 
when  we  may  have  oceanographical  expeditions  fitted  out  for  the  sole  purpose  of 
research.  I  know  the  magnificent  services  that  have  been  rendered  to  science  by 
the  Navy  in  its  hydrographical  surveys,  but  oceanography  has  gone  beyond  the 
needs  of  the  Navy  into  the  deep  waters  outside  those  that  must  be  charted  for 
any  purpose  of  navigation ;  it  has  gone  into  a  region  at  present  interesting  only 
to  scientific  men  where  only  a  purely  scientific  expedition,  with  ample  money 
given  openly  and  solely  for  scientific  purposes,  can  advance  it.  When  we  see 
how  much  can  be  done  under  conditions  that,  while  favourable,  are  not  perfect,  we 
cannot  help  feeling  how  much  more  will  be  done  in  the  future  when  the  Govern- 
ment of  the  country,  and  perhaps  even  the  scientific  societies  of  the  country,  fully 
realize  the  importance  of  doing  this  work.  I  think  Mr.  Gardiner  must  be  con- 
gratulated on  having  given  us  a  most  stimulating  paper,  and  one  that  has  given 
rise  to  a  livelier  and  pleasanter  discussion  than  I  have  heard  in  the  Society  for 
many  years. 

Dr.  Gadow  :  I  can  only  speak  as  a  zoologist,  but  still  a  few  words  from  the 
zoological  point  of  view  may  not  be  amiss,  if  only  for  this  reason — that  zoologists 
are  responsible  for  having  advanced  this  problem  of  the  connection  between  South 
Africa  and  India.  This  supposed  land  connection  naturally  implies  the  fate  of 
islands  like  the  Mauritius  and  Seychelles,  and  I  think  the  way  in  which  zoologists 
about  forty  years  ago  used  to  set  about  to  prove  this  connection  was  rather  what 
we  would  now  call  crude.  ,  It  was  based  upon  the  well-known  fact  that  in  Africa 
and  India  existed  a  number  of  well-known  types  of  animals  like  lemurs,  rhino- 
ceros, pittas,  etc.,  and  when  it  happened  that  fossil  hippopotamus  were  discovered 
in  Madagascar  and  in  India,  this  was  looked  upon  as  proof  positive  of  the  correct- 
ness of  the  former  existence  of  **  Lemuria.*'  But  then  it  came  to  pass  that  one 
understood  that  it  was  easier  to  account  for  the  similarity  of  the  fauna  of  Africa 
and  India  in  another  way,  namely,  by  assuming  that  the  centre  of  dispersion  was 
somewhere  in  Eurasia,  whence  similar  or  closely  allied  creatures  spread  into  Indo- 
Malaya  and  into  Africa,  whilst  in  the  northern  parts  the  originals  died  out.  How- 
ever, zoologically,  there  are  quite  a  number  of  creatures  which  suggest  very  strongly 
that  such  a  connection  must  have  existed,  not  only  in  the  bygone  periods  of 
Mesozoic  times,  but  even  in  the  Tertiary,  perhaps  as  late  as  the  Miocene,  period. 
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For  instance,  if  you  take  tbe  amphibia  of  Madagascar,  you  find  that  they  haT« 
a  very  strong  resemblance,  which  cannot  be  accidental,  with  those  of  India  and 
Malaysia ;  and,  what  is  stranger  still,  the  amphibian  fauna  of  Madagascar  has  mora 
affinity  with  Malaysia  than  it  has  with  South  Africa.     We  have  now  to  aift 
our  material  more  carefully  than  has  been  done  until  recently.     The  absenoe  in 
Madagascar  or  in  India  of  certain  groups  of  animals  is  just  as  important  a  feature 
as  the  presence  of  others.    But  one  good  fact  goes  a  long  way,  much  further  than 
many  speculations.    Mr.  Gardiner  showed  us  the  photograph  of  a  tortoise.    Now, 
such  gigantic  tortoises  existed,  not  only  in  Aldabra,  but  in  Madagascar  and  still 
further  east,  in  Mauritius  and  Rodriguez.      These  land  tortoises  are  suoh  well- 
defined  forms  that  it  is  almost  certain  that  this  type  cannot  have  been  devebped 
independently  in  different  countries.    Moreover,  they  are  so  absolutely  terrestrial 
that  wherever  we  find  them,  unless  where  they  have  been  brought  artificially  by 
man,  these  tortoises  must  have  got  there  by  land.    So  far  as  I  know,  there  is  do 
fact  brought  to  light  as  to  the  distribution  of  animals  or  plants  which  is  dead 
against  this  idea  of  the  Africa,  Madagascar,  and  India  connection,  a  connection,  I 
insist,  which  must  have  lasted  right  into  the  middle  of  the  Tertiary  period.   Then 
is  nothing  against  it.    There  is  strong  reason  to  compel  us  to  think  that  it  existed. 
Now,  curiously  enough,  it  seems  that  from  the  oceanographer's  and  from  the 
geologist's  point  of  view,  Mr.  Gardiner  feels  certain  that  the  connection  existed, 
but  that  even  with  these  newer  and  more  exact  methods  he  fails  to  prove  his  point 
As  a  zoologist,  I  think  we  ought  to  be  grateful  to  him  for  giving  us  a  hint  of 
how  to  get  out  of  the  difficulty.    We  feel  that  disappearance  of  the  land  must  be 
of  comparatively  recent  date.    The  problem  still  stands,  although  we  do  not  yet 
exactly  know  how  to  tackle  it  or  bring  forward  definite  proof. 

The  Presidekt  :  As  we  have  not  before  us  the  none  of  time  that  Mr.  Gardiner 
can  command  for  his  phenomena,  we  must  terminate  our  discussion  now,  especially 
as  Mr.  Gardiner  has  some  replies  to  make  to  the  points  brought  forward  by  other 
speakers.  I  shall,  therefore,  now  propose  a  hearty  vote  of  thanks  to  him  for  what^ 
I  quite  agree  with  Dr.  Mill,  is  6ne  of  the  most  interesting  papers  I  have  heard  in 
this  hall. 

Mr.  J.  Stanley  Gaedineb  :  I  have,  in  the  first  place,  !to  express  my  great 
indebtedness  to  you  for  the  kind  manner  in  which  you  have  passed  a  vote  of  thanks 
to  me,  and  also  for  the  very  patient  way  in  which  you  have  listened  to-night, 
particularly  since  I  am  sure  to  be  regarded  by  some  as  having  been  putting  forward 
crack-brained  theories.  In  spite  of  the  lateness  of  the  hour,  there  are  one  <»*  two 
points  to  which  I  must  refer.  First  of  all,  the  question  of  deep-sea  currents :  it 
does  not,  as  Dr.  Mill  pointed  out,  want  a  current-meter  to  prove  their  existence. 
The  bottom  deposit,  or  rather  the  absence  of  a  bottom  deposit,  does  give  a  definite 
indication,  and  these  indications,  when  cumulative,  give  an  absolute  proof  of  the 
existence  of  such  currents.  There  have  been  numerous  soundings  in  channab 
between  the  islands  of  the  Malay  archipelago,  many  of  which  are  so  dosed  in  as 
to  be  apparently  unsuitable  for  the  existence  of  such  deep  currents.  I  oonsidsr 
that  the  bottom  characters,  ascertained  by  these  soundings,  give  definite  proof  of 
the  presence  of  deep  currents  in  that  region,  and  make  the  existence  of  similar 
ones  easily  understandable  between  India  and  Madagascar.  Fnrther,  I  have  not 
yet  seen  Uie  contentions  put  forward  by  Mr.  Buchanan  in  1895  seriously  contested 
with  regard  to  the  currents  between  the  Canary  islands. 

I  am  particularly  grateful  to  Admiral  Field  for  coming  and  speaking.  I  am 
afraid  I  may  have  been  in  the  past  guilty  of  laying  too  much  stress  on  the 
comparison  of  charts.  I  am  accused  of  regarding  Admiralty  charts  as  being  more 
correct  than  they  really  are,  but  Admiral  Field  should  be  the  last  to  accuse  bm» 
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rinoe  my  oonoeptions  were  derived  from  seeing  his  surreys  in  H.M.S.  Penguin  ten 
yearn  ago.  I  was  specially  interested  in  the  new  soundings  between  Cargados  and 
Manritius.  In  one  chart,  prepared  for  the  Maldive  expedition,  I  joined  these 
lands  on  purely  theoretical  grounds  within  the  same  1000-fieithom  line.  In  a  chart 
prepared  for  this  erening,  I  separated  them,  in  view  of  our  soundings,  and  I  am 
happy  in  now  being  able  to  include  them  again,  as  I  think  Mauritius  and  Bourbon 
must  have  been  connected  with  the  Gargados-Seychelles  crescent. 

The  questions  raised  by  Mr.  Lydekker  go  very  deep,  and  are  scarcely  suitable 
for  consideration  now.  At  this  hour  one  cannot  go  into  the  question  of  the 
geographical  distribution  of  animals  and  the  very  divergent  views  that  people  take 
about  parallel  and  convergent  evolution.  He  suggested  that  I  was  wrong  in 
considering  to-night  the  ocean  between  Madagascar  and  India  by  itself;  but  the 
expedition  only  explored  that  line,  so  I  naturally  confined  myself  to  it.  I  quite 
accept  a  great  deal  of  what  he  said,  and  of  the  considerations  put  forward  by  the 
late  Dr.  Blanford,  who  largely  assisted  me  in  the  scheme  for  my  expedition.  I 
do  not  see  why  the  subsidence  which  formed  the  bay  of  Bengal  should  have  also 
disconnectec^  Madagascar  and  Geylon.  I  am  sure  most  geologists  will  be  agreed 
that  the  Madagascar-Australia  connection  was  broken  down  long  antecedent  to 
that  of  Madagascar  with  India,  the  Bay 'of  Bengal  having  then  been  formed.  Now 
as  to  the  question  of  the  tortoises.  How  did  they  get  to  Aldabra  ?  Aldabra  must 
have  been  connected  to  Madagascar  1  Is  this  possible  ?  It  is  a  recently  elevated 
limestone  island,  and  we  should  have  to  imagine  a  complicated  series  of  upheavals 
and  subsidences  in  quite  recent  periods,  making  and  destroying  a  bridge,  but 
leaving  a  little  speck  of  land  peopled  by  tortoises.  I  confess  that  this  supposition 
is  ^to  me  incomprehensible,  and  I  must  fall  back  on  such  methods  of  marine 
transport  as  brought  tortoises  to  the  Ghagos  and  lizards  to  so  many  lands.  The 
question  of  the  means  by  which  such  distributions  were  efifected  is  a  difficult 
one,  and  surely  too  complicated  and  detailed  for  discussion  at  this  late  hour. 


NOTES  ON  THE  GEOGRAPHY  AND  PEOPLE  OF  THE  BARINGO 
DISTRICT  OF  THE  EAST  AFRICA  PROTECTORATE. 

By  0.  W.  HOBLEY,  C.M.O. 

This  district  comprises  an  area  of  about  10,000  square  miles,  and  was 
until  the  last  few  years  one  of  the  least- known  portions  of  the  pro- 
tectorate, and  it  is  on  this  account  that  it  is  considered  that  the 
following  notes  may  interest  the  Society. 

Personally,  only  a  small  portion  of  the  district  is  known  to  me,  and 
the  bulk  of  my  information  has  been  collected  from  the  reports  of  Mr. 
G.  F.  Archer,  who  has  energetically  administered  it  during  the  last  two 
years. 

OeograjphicaL 

From  an  altitude  of  3325  feet  at  Lake  Baringo  the  country  drops 
steadily  towards  Sugota  and  Budolf  lake  (1250  feet),  where  the  heat 
beoomes  intense  and  the  grazing-groimds  are  scorched  by  a  withering 
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sun.  About  Katoh  or  April  torrential  raina  asnally  oooar,  and  the 
nnmeroiie  dry  wateroonrses  are  transformed  into  great  riven — in  a  few 
days  half  the  oonntiy  ia  under  water  or  oonverted  into  qtiagmirea.  Tlie 
soil,  however,  is  so  sandy  and  porous  that  a  few  weeks  later  the  wKter 
has  all  disappeared  again. 

Owing  to  this  soaroity  of  water,  there  is  little  in  the  diatriot  to 
attraot  the  Enropeon  settler,  and  this  area  may  be  definitely  looked  apoo 
as  a  native  reserve ;  the  only  change  might  oomo  from  the  diiuuvaiy  of 
minerale,  but  the  veiy  recent  voloanio  formatiooB  of  whioh  the  oonntiy 
is  composed  do  not  offer  hopeful  prospects.    Ia  ftpite  of  the  aridify  of 


the  area,  the  grazing  is  declared  by  the  natives  to  be  marvelloiuly  good, 
especially  for  eheep ;  but,  owing  to  the  precarions  water-anpply,  they  art 
forced  to  adopt  a  nomad  existence  and  move  on  from  one  water-pool  to 
another.  In  some  places  they  depend  on  brackish  springs,  and  often  dig 
wells  in  the  dry  watercourEcs  to  a  depth  of  over^O  feet. 

One  of  the  most  cnrious  features  of  this  region  is  the  river  Sugota, 
which,  when  visited  by  Mr.  Archer  in  September  last,  was  a  Tafod 
stream  about  10  yards  wide  and  2  feet  deep.  It  is  hot  and  braokisb,  hat 
drinkable  in  its  upper  course.  It  runs  on  northwards  for  about  70  milea 
witfaont  widening  out  in  any  way,  and  when  it  approaches  the  vioinity 
of  the  Andrew  volcano,  which  is  on  ita  east  bank,  suddenly  diaappean 
into  the  ground.    North  of  this  point  there  are  great  flats  covered  with 
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depcnita  of  natron  (the  magodi  of  the  uativefl),  and  in  the  middle  (here 
is  a  small  lake  fed  by  two  small  streams  from  Monut  Njiro, 

The  enormous  Lake  Sngota  of  the  Intelligence  DivisioD  map, 
No.  1429  (d),  is  non-existent,  and  it  is  diffionlt  to  nnderstand  bow 
it  became  delineated.  The  Sugoia  river  is  bounded  by  great  walls 
of  lava,  BO  oonld  hardly  have  flooded  the  plaini.  It,  however,  may 
be  that  Cavendish  or  one  of  the  earlier  explorers  saw  the  whitey  natron 
deposits  from  the  slopes  of  Honnt  Xyiro,  and  took  them  for  water. 

There  are  also  natron  deposits  higher  up  on  the  Sngota  rirer,  at  a 
][daoe  called  Pirias,  and  at  this  point  the  stream  becomea  qnito  ncdrink- 
able,  and,  according  to  native  accoont,  if  camels  and  sheep  drink  it  they 
die  in  a  few  minutes. 

The  native  aoconnts  of  the  Andrew  volcano  are  rather  interesting. 
They  are  firmly  convinced  it  is  the  home  of  Engsi  (a  Masai  word  mean- 
ing "  God  "),  and  are  afraid  to  approach  it  closely.  Strange  rumbling 
and  hissing  noises  are  continually  heard  in  the  vicinity  ;  the  ground  all 
Tonnd  for  several  miles  is  broken  up  by  great  fissures  in  which  boiling 
water  is  visible  ;  and,  most  appalling  of  all,  frightful  oyolones  piok  up 
oVjeots  near  the  mountain  and  carry  them  into  the  crater.  When 
these  occur,  the  Tarkana  say  they  huddle  together  on  the  ground, 
and  their  spears  and  shields  are  often  carried  away ;  they  laughed 
at  the  idea  of  a  European  being  able  to  pitch  his  tetit  anywhere 
near,  and  said  it  would  be  swept  into  the  orator  like  a  herd  of  their 
oamelfl  had  been  a  year  or  two  ago.     The  essence  of  all  this  farrago 
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!■  that  the  Toloano  is  probably  onlj  approachable  from  the  east  aide, 
on  whioh  oocura  the  only  freah  water  which  is  to  be  Tonnd  in  that  locality. 

A  rough  analysis  has  been  obtained  of  the  water  of  tli9  Sngola 
river,  and  it  is  said  to  contain  the  followiog  salts :  Sodinm  sulphate, 
magnsBinm  chloride,  sodium  chloride,  potassium  chloride,  oftlmnm 
carbonate,  traces  of  iron.  It  also  gives  off  odonr  of  anlpharatted 
hydrogen  after  keeping. 

The  country  bordering  the  npper  part  of  the  Sngota  river,  thoagh 
intensely  hot,  is  very  pleasant  to  the  eye,  a  profosion  of  palms  taking 
the  place  of  the  nbiqnitona  sansevieria  aloe  ;  lines  of  magnificent  wild 
date  palms  mark  the  oonrse  of  the  river,  and  the  broken  jagged  Inmps 
of  lava  which  are  strewn  over  so  much  of  this  country  gives  plaoe  to 
bard  HRiidy  soil,  which  renders  travelling  pleasant. 


Nnlire  Tribei  i>f  Ihe  Bar'mjo  DitlricI, 
Five  tribes  are  represented   in   the  Itaringo   district,  for,  besides 
the  Snk,  Turkana,  and  Njamusi,  there  are  sections  of  the  Kamasia 
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ADd  Elgeyo  peoples,  and  it  ma;  be  of  iatereat  to  traoe  the  history  of  the 
people  inhabiting  this  stretch  of  oonntry  during  the  last  half-century. 

Originally  the  whole  of  the  valley  ftum  Lake  Baringo  to  Loroghi 
waB  occupied  by  the  Sambnru,  hot,  being  frequently  molested  and 
raided  by  the  Elbnrgo  Masai,  they  gradnally  trekked  away  north  to 
the  neighbonrhood  of  Uonnt  Nyiro  for  safety.  The  oountry  was  then 
left  uninhabited  for  a  while,  till  the  Suk — an  offshoot  of  the  Karamojo, 
and  not  of  the  common  Laikipia  atock — who  till  this  time  had  confined 
themselves  to  the  country  to  the  noith-west  of  the  Kerio  river,  began 
to  work  southwards,  and  were  followed  by  the  Tnrkana  from  Lake 
Badolf.  These  two  tribes  came  right  down  to  Lake  Baringo,  the 
Stik  keeping  more  or  less  to  the  western  side,  and  the  Turkana  to  the 
east,  with  the  Bibkwa  escarpment  as  the  dividing-line  between  the  two, 
and  after  a  while  made  a  combined  attack  npon  the  Njamusi  (a 
Dnmerons  people  living  at  the  sonth  end  of  the  lake),  which  was 
anocessfnl ;  then,  however,  they  quarrelled  amongst  themselves,  with 
the  resnlt  that  the  Turkana,  in  trying  to  get  rid  of  the  Suk,  were  beaten 
themselves,  and  had  to  return  whence  they  had  come,  leaving  the  Sok 
in  posaeesioa  of  the  country  and  large  herds  of  their  cattle  and  sheep. 

The  raid  on  the  Kjamusi  must  have  taken  place  about  forty  years 
ago  at  Lakasissio;  the  old  chief  of  Njemps  was  then  a  "laioni,"  and  is 
interesting  as  showing  that  at  that  time  the  Turkana  were  occupying 
the  very  part  of  the  oountry  to  which  they  are  now  anxious  to  return. 

2  K  2 
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The  Suk,  however,  snSered  maoh  at  the  hands  of  the  Muai  after  this, 
and  to  this  day  still  oheriah  nnpIeasBot  memories  of  the  UoraiiB  of 
Ongatabos.  To  this  faot,  however,  is  dne  in  a  great  measnre  their 
attitnde  towards  OoTemment,  whioh  they  now  have  oome  to  look  upon 
as  a  benefactor  in  preserving  them  and  their  stock  from  these  raida, 
and  also  their  willingness  in  pajing  np  their  hat  tax,  for  they  realiu 
that  if  the  Uaaai  had  been  allowed  to  continue  in  their  predatory 
habits,  and  the  Oovemment  had  not  stepped  in  to  offer  them  protection, 
by  this  time  they  would  have  very  little  left.  They  admit  they  cannot 
stand  against  the  Masai,  though  of  the  Turkana,  cnrionaly  enongb,  they 
hare  bnt  little  fear. 

Turkana  and  Suk. 

The  range  of  the  Tarkana  at  present  extends  from  just  north  of 

]^bnr,  on  the   north-west  side  of  Lake   Rudolf,  to  the   north  end  of 

Lake  Baringo,  a  distanoe  of  some  SAO  to  300  miles.     On  the  west  aide 

the  tribe  is  boanded  by  Karamojo  to  the  nortl)  and  Snk  to  the  south ; 
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on  the  east  by  Lake  Btidolf,  Mount  Nyipo,  the  river  Sugota,  and  the 
LoToghi  mountains.  , 

The  Turkana  are,  numerioally  speaking,  very  strong,  and  one  section 
alone,  the  Tuo,  I  am  told,  considerably  outnumbers  the  whole  of  the 
Suk  pastoral  people. 

The  subdivisions  of  the  tribe  are  as  follows : — 


SeotiozL 
Ngolio 

Disiriot 
Eerio 

Chief. 
Onameri. 

Mutellili. 

Kotonya 
Ataacha 

Eerio 

« 

Eerio 

Katodi. 

Ajigwa  (Govt,  chief). 

Apuche. 

Ngaboto 
Ngamatak 

Dorobo  of  the  upper 

Tirkwell 
Tirkwell 

No  recognized  chie£ 
Ngamatak. 

Bioball    ("Tumbo"    of 
the  Swahilis). 

Nisir* 

Tirkwell 

Lobwin. 

Tuo* 

9» 

Akeno. 

Apaoheros 

Tirkwell,  near  Nare- 
met,  Lake  Budolf. 

Ceyagwara 
Herimong 
Ngur 
Nisir 

Tarash 
If 

Engelecha. 
Unknown. 

Lukumomong 

>i 

Atokomemwa 

Labur 

Nisigar 
Kalabong 

N.'w.Tiake  Budolf 

«» 

From  this  it  will  be  seen  that  there  is  no  one  paramount  chief,  nor, 
so  far  as  can  be  ascertained,  is  there  a  Laibon.  Lokorechum,  an  Ngolio 
of  the  Eerio  who  died  about  two  years  ago,  is  said  to  have  been  the 
last  of  the  medicine  men. 

The  Suk  have  only  three  subdivisions,  viz.  the  Easawarie,  Lagit, 
and  Eajiribkwa,  and  of  these  the  first  is  by  far  the  biggest.  Lagwalan, 
Eamuta,  and  Earorlay,  the  three  Suk  chiefs  of  the  Baringo  district,  are 
all  Easawarie ;  Lotonyalli  is  the  chief  of  the  Legit,  and  Aribomoi  of  the 
Eajiribkwa.  With  regard  to  the  customs  of  the  Suk  and  Turkana,  it 
may  be  well  to  point  out,  to  begin  with,  that  these  two  tribes,  particularly 
the  latter,  are  exceedingly  moral,  and  I  do  not  suppose  that  there  has 
ever  been  a  case  of  a  Turkana  woman  joining  a  trader's  caravan  when 
in  the  interior. 

*  Living  together  they  form  practically  one  big  section,  the  most  nnmeroiu  and 
powerful  in  Torkanaland. 
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Id  the  matter  of  the  purohwe  prioe  of  a  woman,  it  is  interesting  to 
note  tbe  difference  between  the  Turkana  and  the  Masai,  for  ioBtance. 
A  Uasai  pays  at  an  outside  prioe  a  cow  or  two,  probably  a  few  sheep ; 
a  Turkana  a  hundred  head  of  cattle,  ten  camels  (which  are  valued 
higher  than  oows),  and  droves  of  sheep.  The  reason  given  for  this 
is  the  Boaroity  of  women  in  Turkana,  a  fact  largely  attribntable,  it 
is  imagined,  to  Abyssinian  raids  and  oppressionB.  Those  men,  however, 
who  can  aSbrd  the  laxnry  of  a  wife  are  well  pleased  with  their 
investment,  for  in  their  own  words,  "  onr  women  are  more  prolific 
than  dogs,"  and  children  to  them  mean  wealth.  Compare  this,  again, 
with  the  Masai  tribe,  who,  on  account  of  the   comparative  sterility 
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of  their  women,  are  believed  by  some  to  be  on  the  road  to  extinction. 
The  Snk  pay  nothing  like  so  large  a  price  for  their  women,  though 
a  rich  man  may  pay  as  much  as  twenty  head  of  catUe.  An  ordinary 
piioe  is  three  or  four  oows  and  thirty  sheep. 

Of  all  serious  offences  amongst  the  Turkana  adultery  ranks  fint 
evidently,  for  the  penalty,  as  a  general  rule,  is  death  by  spearing.  In 
exceptional  cues,  however,  when  a  man  is  very  rich,  the  oonfisoation 
of  every  single  head  of  stock  be  possesses  is  considered  sufGoient 
punishment.  Amongst  the  Snk  oonfiscation  of  all  property  is  the 
invariable  rale,  and  the  hut,  or  manyatta,  of  the  offender  is  also  bomt 
to  the  ground. 

Cases  of  murder  seldom  or  never  occur  amongst  either  tribe,  iaog 
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TDBKAKA  CHIEf. 

ooTved  atioks  only  being  used  to  settle  differences  where  amongst  the 
Hami  speus  or  knobkerriss  wonld  be  the  order  of  the  day.  In  the 
•Tent  of  murder,  heweTOr,  being  committed,  it  becomes  simply  a  matter 
of  oompensatioD  in  stock  to  the  murdered  man's  brother  or  next  of  kin, 
final  decision  in  the  matter  being  left  to  the  elders  of  the  tribe. 

The  only  other  onstoms  worth  mentioning,  perhaps,  are  the  various 
methods  of  making  peace  amongst  these  tribes.  The  one  in  which  the 
dog  appears  is  common  to  several  other  tribes  in  East  Africa,  among 
whioh  are  the  Bantn  EKvirondo,  the  Nandi,  and  the  Elgeyo.  In  this 
cose  the  leaders  of  the  two  parties  concerned  grasp  respectively  the 
fore  and  hind  legs  of  a  saorifioial  dog,  along  the  back  of  whioh  is  laid 
a  wisp  of  grass.  A  sharp  spear  is  then  used  to  out  the  dog  in  two, 
daring  whioh  process  the  chiefs  cry  aloud,  "  If  my  people  do  anything 
to  yonr  people,  so  shall  Qod  do  to  me,"  or  words  to  that  effect  This 
ia  absolTitely  binding  and  ensures  a  bond  fide  "amen."  Why  the  dog 
afaoold  be  aelected  as  the  victim  ia  not  clear.  The  general  method 
employed  is  Tnrkana,  however,  ia  simply  the  ezahange  of  sticks 
between  the  chieis,  on  whioh  are  bound  solitary  long  white  ostrich 
plttmes.  Another  method  is  for  two  spears  to  be  laid  on  the  ground 
parallel,  when  all  ooocerned,  if  they  wish  for  peace  and  friendshipi 
walk  between  them. 
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It  ia  commonly  supposed  that  the  Suk  and  Turkttna,  from  a  general 
likecesa  of  appearance,  aie  akiu,  bnt  tlus  is  not  proved,  and  it  ia 
ourioiis  to  note  that  the  Tarkana  eay  they  are  more  nearly  related 
to  the  Maaai ;  and  the  Masai  declare  that  the  Turkana  are  the  survival 
of  the  Laikipikiah  sectioa  of  Uaaai.  The  Utter  statement  la,  however, 
undoubtedly  an  ezaggoiation.  The  Tnrkana,  moreover,  do  not  cir- 
onmciae,  whioh  may  be  taken  as  evidence  that  the  two  tribes  are 
not  very  closely  allied. 

Their  adopted  coantry  of  burning  aand,  scant  vegetation  (acacia 
scrub  and  aloes),  and  salt  water,  however,  seems  to  have  agreed  with 
them,  for  they  are  for  the  most  part  enormous  men,  and  their  women, 
too,  are  tall  and  well  set  up,  and  very  different  from  the  underaiaed 
6uk  women. 

Their  kraals  consist  of  a  zeriba  of  bushes  containing  a  nomber  of 
temporary  shelters  of  palm  leaves  and  grass;  these  seem  to  be  put 
together  more  as  a  protection  against  the  sun  than  rain,  for  they  are 
not  in  the  least  weather-proof.  Two  of  the  principal  features  of  the 
kraals  are  the  number  of  donkeys  and  children  to  be  seen. 

The  women  and  children  seem  to  be  fearless,  and  usually  oome  ont 
and  dance  to  meet  a  traveller  whose  bona  fidet  they  are  assured  of 
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Their  dancing  is  the  same  as  the  Suk,  and,  when  the  men  join  in  it, 
is  really  rather  a  fine  spectacle,  for  with  their  huge  ''  chignons," 
waving  plumes  of  black,  white,  and  orange-dyed  ostrich  feathers,  and 
their  yellow  clay-bedaubed  faces,  they  present  a  fantastic  and  war-like 
appearance,  and  one  realizes  that  here  at  least  one  is  among  really 
unsophisticated  natives. 

They  are  very  rich  in  stock,  with  numbers  of  camels  (which,  how- 
ever, they  do  not  know  the  use  of  as  draught  or  riding  beasts),  cattle, 
sheep  (the  white-bodied  black-faced  variety),  and  numbers  of  donkeys, 
which  run  about  more  or  less  wild  and  quite  unattended.  These 
donkeys  go  out  in  the  morning  to  their  grazing-grounds  and  come 
back  again  at  night,  sleeping  anywhere  near  the  kraals  in  the  open. 
The  surprising  thing  is  that  they  are  not  the  prey  to  troops  of  lions, 
but  the  Turkana  say  that  if  a  lion  gets  amongst  them  at  night,  so  far 
from  stampeding,  all  the  others  go  to  the  rescue,  and  generally  the 
remains  of  the  intruder  are  found  in  the  morning  kicked  to  pieces. 

They  will  sell  their  sheep  and  male  donkeys  for  trade  goods  or 
cattle,  but  are  most  averse  to  parting  with  their  camels  or  donkey 
mares,  as  they  use  them  for  milking.  Male  camels  are  often  killed 
for  meat.    They  have  no  idea  of  using  the  camel  as  a  beast  of  burden. 

One  has  read  much  about  giant  Turkana,  and  there  is  not  the  least 
doubt  about  it,  the  men,  generally  speaking,  are  enormous,  for  if  they 
are  not  invariably  tall  they  make  it  up  in  breadth.  They  are  literally 
twice  the  size  of  Eikuyu,  and  weigh,  I  should  think,  on  the  average 
very  nearly  double  as  much.  What  struck  me  most,  however,  was 
the  size  of  quite  young  "Laionis,"  who  have  great  thighs  and  hips 
just  as  big  as  full-grown  Suk,  and  their  bones  seem  extraordinarily  big. 
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By  DOUGLAS  W.  FRESHFIELD. 

His  Royal  Highness  the  Duke  of  the  Abruzzi,  who  has  paid  a  visit  to 
London  since  his  return  from  Africa,  has  promised  to  offer  a  paper  to 
the  Society  on  his  recent  ascents  in  the  Euwenzori  Range,  of  which  he 
has  made  the  complete  conquest,  having  climbed  the  twelve  highest 
snow-peaks,  which  all  stand  in  a  dose  cluster  within  a  radius  of  a  few 
miles;  none  of  them,  he  tells  me,  exceeds  17,000  feet.  The  paper  will 
be  read  in  January,  and  will  be  illustrated  by  a  number  of  Signor 
Vittorio  Bella's  photographic  panoramas  and  views,  which  completely 
elucidate  the  topography  of  the  upper  region  above  the  snow-level. 
Further  details  of  the  meeting,  at  which  His  Royal  Highness  expects 
to  be  present,  will  be  duly  announced  to  Fellows. 

Or.  WoUaston,  a  member  of  the  party  sent  out  by  the  Natural  History 
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Department  of  the  BritiBh  Museum  to  explore  the  Ruwenzori  region,  has 
sent  home  a  letter,  which  contains  the  following  account  of  his  fidlure 
to  reach  the  snows  from  the  west : — 

"  I  think  I  told  you  in  my  last  letter  that  I  hoped  soon  to  get  round 
to  the  west  side.  After  many  difficulties  and  delays,  we  arrived  at  Fort 
Beni,  the  Belgian  post  on  the  Semliki,  about  the  middle  of  July.  From 
there  we  set  out  with  an  escort,  which  the  Belgian  officer  insisted  on 
our  taking — and  which  proved  the  cause  of  our  undoing: — ^and  made  the 
Butagu  valley  in  three  days.  I  left  the  party  camped  at  7000  feet 
(Eakalongo,  in  Stuhlmann's  map),  and  started  full  of  hope  for  the  upper 
parts  of  the  valley,  with  ten  porters,  a  camera,  and  your  old  Himalayan 
ice-axe.  A  good  but  very  steep  track,  accurately  marked  in  Stuhlmann's 
map,  took  me  up  to  11,000  feet,  and  I  was  just  leaving  my  second  camp, 
with  only  a  short  march  ahead,  when  a  message  came  from  below  that  a 
detachment  of  the  escort  had  been  attacked  a  mile  or  two  below  our  camp 
(at  7000  feet)  by  natives  armed  with  guns ;  one  soldier  killed  and  five 
wounded,  two  fatally.  My  services  were  required  to  bring  them  together 
again  and  my  porters  to  carry  them,  so  there  was  nothing  for  it  but  to 
go  downhill  as  speedily  as  possible.  As  we  retreated  down  the  valley 
on  the  following  day — the  day  on  which  I  ought  to  have  been  within 
reach  of  the  glaciers  and  taking  photographs  of  immense  interest — the 
snow-peaks  were  all  clear,  as  if  to  spite  me,  for  an  hour  or  more  after 
their  usual  time,  and  I  saw  some  superb  views.  It  was  impossible  to 
take  photographs,  as  we  were  dodging  spears  and  arrows  all  the  time; 
in  fact,  it  was  a  sort  of  running  fight  for  three  days  all  the  way  back 
to  Beni ;  a  good  many  natives  kiUed,  but  none  of  our  people  badly  hurt 
It  was,  I  think,  the  cruellest  disappointment  I  have  ever  known — to  be 
within  half  a  day's  journey  of  one's  most  coveted  goal,  and  then  to  be 
compelled  to  turn  one's  back  upon  it.  The  root  of  the  evil  lay  in  the 
Belgian  who  had  charge  of  the  escort.  In  spite  of  protests,  he  camped 
in  the  natives'  gardens,  cut  down  the  shambas,  at  one  place  shot  the 
village  cow,  while  his  sbldiers  looted  the  houses.  In  return  for  these 
barbarities,  they  rose  up  agcdnst  him,  and  we  suffered  for  it.  I  am 
convinced  that,  had  they  let  us  go  without  escort,  we  should  have 
had  no  trouble  at  all.  When  we  left  Beni  a  week  ago,  they  were  pre- 
paring a  punitive  expedition  to  quell  these  wretched  people,  and  will 
doubtless  make  bad  worse.  So  until  all  the  natives  have  been  killed 
off*,  or  until  the  Semliki  becomes  the  Uganda  boundary,  the  west  side 
of  Ruwenzori  will  not  be  a  very  wholesome  place  for  a  white  man. 

"  The  rare  views  that  I  got  of  the  range  from  the  west  show  it  to 
be  much  finer  than  from  the  east,  as  one  would  expect,  the  Semliki 
being  only  about  2900  feet  at  Beni.  There  is  a  very  fine  valley  I 
look  ed  into  (Eussirubi  in  Stuhlmann ;  Paka  is  the  name  I  got  for  it 
from  a  native  thereabouts)  which  leads  up  to  the  snow  on  the  northern 
slopes  of  the  highest  peaks,  I  should  imagine.    No  European  has  ever 
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been  into  it  yet.  I  confess  that  I  am  more  than  ever  anxions  to  come 
baok  at  the  earliest  opportunity  ;  and  this  is  a  valley  that  would  be  well 
worth  exploring.  The  Belgian  Dr.  David  went  up  the  Butagu  valley, 
but  how  far  he  went  I  have  been  unable  to  find  out.*  I  found  the  relics 
of  an  English  pair  of  breeches  at  10,000  feet — perhaps  Scott  Elliot's  of 
1894.  Stuhlmann's  photograph  is  of  the  highest  peaks  looking  a  little 
north  of  east. 

*'  The  two  northern  peaks  must  be  those  that  I  saw  north-north-west 
from  Eiyanja.  Those  to  the  right  of  the  picture  are  the  snow-peaks 
seen  north-west  from  Eiyanja ;  they  are  all  part  of  the  same  mass,  and 
they  run  from  north-east  to  south-west.  From  Beni,  almost  due  west, 
I  got  a  clear  view  for  a  few  moments,  and  saw  a  large  mass  of  snow  to 
the  north  of  the  highest  peaks,  but  not  I  think  connected  directly  with 
them ;  probably  on  the  far  side  (right  bank)  of  the  Russirubi.  The 
highest  peak  cannot  be  much  over  17,000  feet.  This  rough  chart  is  as 
accurate  as  I  can  make  it  in  my  present  state  of  ignorance.  Probably 
by  the  time  this  reaches  you,  you  will  have  got  the  Duke  of  the  Abruzzi's 
finished  map,  and  mine  will  be  found  wanting  in  many  important  points. 
I  hope  the  Duke  will  find  some  good  native  names  for  the  highest  peaks. 
'Birika'  (boiling-pot)  is  the  only  name  I  heard  on  the  east  side  for 
the  snow. 

"  I  have  a  photograph  of  *  King  Edward's  Rock,'  taken  from  above 
Bujongolo,  which  shows  it  as  evidently  the  lowest  point  of  the  Mubuku 
ridge.  This  expedition  comes  to  an  end  at  Entebbe  in  a  few  weeks, 
then  I  am  off  to  the  volcanos  Mfumbiro,  at  the  south-west  of  Lake  Albert 
Edward. 

•'If  you  think  any  extracts  from  this  are  of  sufficient  interest  for 
publication,  please  send  them  with  apologies.  Writing  in  this  forest  of 
pygmies  and  okapis  is  none  too  easy. 

"  Believe  me,  yours  truly, 

"  (Signed)    A.  F.  R.  WoUaston. 

"  Approximate  height  of  peaks — 

Highest  peaks      17,000-17,200  feet. 

L/llWODl        •••  ...  >••  •••  •.•  •••      lD,Ot/0     y, 

J\.IY&Ilj&        ...  •*•  «••  •.•  •••  ...       1.0,0  #•/      jy 

Peaks  north-west  of  KiyaDJa 16,700    „ 

Big  Sdow  ...        ...        •••        •••        •••        •••     16,000    „ 

*'  I  shall  be  interested  to  hear  how  near  these  are  to  the  Duke  of 
the  Abruzzi's  h  eight s.f 

"  A.  F.  R.  W." 


*  Is  not  the  Russirubi  the  valley  Dr.  David  visited?  His  ronte  is  described  as 
north  of  Dr.  Stuhlmann's.— D.  W.  F. 

t  The  Duke  of  the  Abruzzi  informs  me  that  his  heights,  when  finally  worked  out, 
win  differ  but  slightly  from  those  obtained  by  Captain  Behrens  (see  Geographical 
Jimmal  for  July  Ui0t).^D.  W.  F. 
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Having  regard  to  the  pending  question  with  respect  to  the  frontier 
of  Uganda  and  the  Congo  State,  alluded  to  in  Dr.  Wollaston's  letter,  the 
following  explanation  may  be  opportune.  In  order  to  make  the  facts 
intelligible  a  map,  such  as  that  here  supplied,  is  essential.  It  will  be 
observed  that  from  the  north  end  of  Lake  Albert  to  1°  N.  of  the 
equator  the  British  frontier  has  been  drawn  along  the  edge  of  the  great 
escarpment,  leaving  the  slope  draining  to  the  Nile  to  the  Uganda 
Protectorate.  From  this  point  to  1°  S.  the  30th  meridian  of  E.  longitude 
was  in  1894  taken  as  an  approximate  and  provisional  indication  of  the 
situation  in  which  a  definite  frontier  might  be  delimited  at  a  future 
date.  This  arrangement  was  embodied  in  an  agreement  between  the 
Congo  Free  State  and  the  British  Government  dated  May  12,  1894. 

Beyond  1°  8.  the  Uganda  frontier  had  already  been  regulated  by 
the  Anglo-German  treaty  of  July  1,  1890,  the  terms  and  conditions  of 
which  were  recognized  on  behalf  of  the  Congo  State  in  the  later 
document.  Between  the  Indian  Ocean  and  Lake  Victoria  the  frontier 
had  been  deflected  north  in  order  to  give  Germany  the  Kilimanjaro 
highlands ;  in  return,  it  was  deflected  south  to  give  Great  Britain  the 
well-defined  Mfurabiro  highlands  south-west  of  Lake  Albert  Edward, 
first  discovered  by  Speke  and  afterwards  seen  by  Stanley.  In  1894  this 
term,  Mfumbirp,  was  in  use,  on  the  authority  of  Dr.  Stuhlmann,  for  the 
whole  of  the  volcanic  region  forming  the  watershed  between  Lake  Kivu 
and  Lake  Albert  Edward,  and  it  was  well  known  to  geographers  that 
these  highlands  lay,  for  the  most  part,  west  of  the  position  then  assigned 
to  the  30th  meridian  east  of  Greenwich.*  There  appears,  therefore,  to 
be  no  room  for  dispute  as  to  Our  frontier  south  of  1°  S.  lat.,  which  should 
occupy  the  position  laid  down  on  the  accompanying  map.  In  this 
district,  therefore,  British  territory  extends  considerably  beyond  the 
30th  meridian. 

Since  1894  a  discovery  has  been  made  which  has  apparently  led  to 
some  needless  doubts  with  regard  to  the  western  frontier.  It  has  been 
found  that  the  30th  meridian  east  of  Greenwich  does  not  lie  in  the 
position  previously  assigned  to  it  on  all  maps  of  Africa,  but  some 
miles  farther  east.  In  consequence,  in  place  of  intersecting  Lake 
Albert  Edward  and  the  Euwenzori  range,  it  runs  wholly  east  of  the 
former,  and  east  of  all  but  a  portion  of  the  north-west  extremity  of 
the  latter.  It  can,  however,  hardly  need  to  be  stated  that  in  considering 
the  terms  of  the  agreement  of  1894,  every  competent  statesman  must 
accept  as  final  the  position  given  to  the  meridian  on  maps  of  that  date, 
the  only  one  that  could  possibly  have  been  in  the  minds  of  the  parties. 
The  frontier  is,  in  fact,  indicated  in  that  position  in  the  sheet  3  of  the 
**  Carte  de  la  Province  Orientale  Nord  et  du  District  de  TAruwirai,"  on 

*  See  Mitleilungen  von  Forechnn[i^rei'*enden  und  Gelehrten  aus  der  Dentschen  Schutz- 
gebieten^  vol.  48,  Heft  1.  Das  Volkangebiet  dee  Centralafrlkanischen  Grabens  voi\ 
Haaptmann  von  Herrmann.     With  map. 
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the  scale  of  1 : 1,000,000,  bearing  the  imprint  "  iStat  Independent  dn 
Congo,"  and  the  date  1904.  Yet,  despite  this  fact,  the  British  GU>vem- 
ment  have,  as  I  learnt  on  the  spot,  temporarily  withdrawn  their  outposts 
from  the  territory  west  of  the  newly  assigned  position  of  the  meridian, 
and,  consequently,  their  protection  from  tribes  which  had  enjoyed  it  for 
more  than  ton  years. 

This  frontier  was,  admittedly,  a  provisional  frontier.  The  maps  of 
that  date  were  by  no  means  a  blank  in  the  district  in  question,  but  the 
details  of  local  topography  were  obscure  and  the  relative  importance  of 
the  distinctive  features  uncertain.  The  negotiators  were  not,  or  thought 
they  were  not,  in  a  position  to  decide  finally  whether  a  mountain  crest 
or  a  river  course,  or  possibly  a  combination  of  the  two,  might  furnish 
the  most  convenient  line  of  demarcation.  In  these  circumstances  they 
left  the  matter  to  be  settled  at  a  later  date. 

The  extensive  knowledge  of  the  district  gained  in  the  last  twelve 
years,  has  shown  that  no  line  can  be  satisfactory  that  bisects  the  Buwen- 
zori  range,  the  intricate  valleys  of  which  are  inhabited  by  closely 
connected  tribes.  Moreover,  history  shows  that,  as  a  general  rule,  a 
frontier  region  is  peculiarly  liable  to  disorders  where  among  primitive 
peoples  it  runs  through  the  heart  of  a  chain.  In  the  instance  under 
consideration,  an  arbitrary  and  imaginary  line  cutting  first  across  the 
plain  on  the  right  bank  of  the  Semliki  and  then  transversely  across 
innumerable  forested  spurs,  must  prove  a  most  undesirable  boundary. 
The  time  has  now  come  when  a  frontier  can  readily  be  drawn  in  accord- 
ance with  the  physical  features  of  the  country.  Nature  has  provided  a 
natural  boundary  in  the  Semliki  river.  It  should  be  adopted.  It  has 
been  recognized  that  Lake  Albert  is  wholly  British.  But  it  may  not 
be  found  impossible  to  compensate  the  Congo  State  for  any  loss  of 
territory  on  the  right  bank  of  the  Semliki  by  a  corresponding  grant 
west  of  that  stream. 

At  the  present  time  a  Congo  State  "  Geographical  Expedition "  is 
working  along  the  boundary  in  question,  and  it  is  understood  in  Uganda 
that  a  British  Survey  Commission  will  shortly  visit  the  district  It 
is  of  the  greatest  importance  that  its  instructions  should  allow  it  to 
survey  and  thoroughly  examine  all  the  country  as  far  westwards  as 
the  frontier  lines  shown  on  the  accompanying  map,  whichever  of  them 
may  happen  to  be  the  farthest  west.  Unless  this  is  done.  His  Majesty's 
Government  will  not  have  the  full  knowledge  of  the  local  topography 
necessary  in  order  to  arrive  at  a  final  and  satisfactory  arrangement. 

The  boundary  lines  shown  on  the  German  frontier  indicate,  wheie 
they  diverge,  a  possible  "  give-and-take  "  which  would  bring  the  frontier 
into  closer  connection  with  natural  features,  and  thus  prove  advan- 
tageous to  both  parties.  This,  however,  is  a  matter  for  separate 
consideration. 


(     4B7     ) 

COAST  EROSION.* 

I.  By  OZJBMBNT  BSID,  F.B.S. 

Any  one  liying  on  our  sea-coasts,  or  even  visiting  them,  must  have  noticed  the 
rapid  waste  of  the  cliffs  under  the  attacks  of  the  sea.  This  waste  is  particularly 
noticeable  in  the  east  and  south  of  England,  and  it  will  therefore  be  most  useful  to 
confine  our  attention  to  those  regions. 

We  notice  the  melting  away  of  the  land,  and  we  naturally  think  of  it  as  a  steady 
process— intermittent,  it  is  true,  according  as  the  season  is  more  or  less  stormy, 
but  varyiDg  little  when  the  average  is  taken  for  successive  groups  of  years.  Closer 
study,  however,  compels  us  to  recognize  that  the  changes  now  in  progress  are  by  "no 
means  conBned  to  a  continuous  attack  of  the  sea  on  the  land.  There  are  compen- 
sating, but  less  conspicuous  changes,  such  as  the  accumulation  of  shingle-beaches 
and  sand-dunes,  and  the  silting  up  of  our  estuaries.  There  are  unexpected  geological 
complications  which  should  lead  us  to  pause  and  consider  before  we  say  that  the 
loss  is  an  unmixed  evil  and  should  be  stopped.  It  soon  becomes  clear  that  the 
whole  of  the  changes  now  in  progress  on  our  coasts  must  be  studied  together, 
and  that  we  cannot  separate  the  loss  of  land  from  the  other  phenomena  which 
accompany  it. 

If  we  study  the  physical  geography  and  geology  of  the  region,  noting  the  outline 
and  cross- section  of  the  coast,  measuring  its  annual  rate  of  loss  and  the  annual  rate 
of  accumulation,  we  soon  arrive  at  a  somewhat  unexpected' result  We  learn  that 
there  was  a  definite  date  at  which  the  changes  now  in  progress  began.  We  find 
not  merely  that  we  are  losing  annually  a  strip  of  land  of  noticeable  width,  but  that 
the  whole  character  of  our  coast-line  is  altering. 

The  process  is  not  very  conspicuous,  it  is  true,  in  a  single  generation ;  but  if  we 
read  the  geological  history  carefully,  its  importance  is  far  greater  than  we  had 
imagined.  The  Britain  that  Caesar  invaded  was  very  different  in  its  coast-line  from 
the  Britain  of  to-day ;  the  Britain  of  three  thousand  years  ago  was  still  more  imlike. 
Not  only  has  the  coast  receded ;  it  is  becoming  less  indented  by  navigable  estuaries 
and  harbours,  and  the  existing  harbours  are  rapidly  silting  up.  Our  cliffs,  also,  are 
nearly  everywhere  becoming  higher  and  more  conspicuous. 

In  order  to  understand  the  nature  of  the  changes  that  are  now  going  on,  it  is 
necessary  to  look  back  some  three  or  four  thousand  years  to  see  what  the  country 
was  then  like,  otherwise  the  existing  irregularities  of  our  coast-line  will  be  unin- 
telligible. I  do  not  propose  to  go  back  further,  for  it  is  not  necessary  for  our  present 
purpose  to  deal  with  any  period  earlier  than  that  of  Neolithic  man,  when  the  sea 
stood  about  60  feet  below  its  present  level.  This  statement  may  seem  somewhat 
dogmatic,  but  space  will  not  permit  mc  to  give  in  detail  the  evidence.  I  can  only 
say  that  a  close  study  of  the  buried  land-surfaces,  found  in  the  alluvium  at  various 
depths  down  to  about  50  feet  below  the  sea-level,  shows  that  oak  trees  flourished  on 
the  lowest  of  these  ancient  soils.  This  proves  that  the  sea  then  stood  so  far  below 
its  present  level  that  no  sea-water  could  reach  the  roots  of  these  trees. 

This  former  low  level  of  the  sea  has  consequences  that  are  not  generally  realized. 
During  that  period  the  seaward  end  of  each  valley  was  lowered  by  the  scour  of  its 
river,  till  the  valley-bottom  near  the  coast  reached  the  sea-level.  Consequently  the 
greatest  depth  of  every  one  of  these  channels  will  be  found  at  a  level  about  60  feet 
below  the  present  river  bed,  though  of  course  its  exact  position  may  not  coincide 
with  that  of  the  present  channel.   We  cannot  say  for  how  long  a  period  the  land  stood 


*  British  Association,  Sections  C  and  E,  York  Meeting,  Angust  3, 1904. 
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at  this  high  level,  for  this  part  of  the  geological  recjord  is  unfortunately  still  some- 
what  obscure.  The  period  was,  at  any  rate,  sufiQciently  extended  for  the  V-shaped 
sections  of  these  valleys  to  be  well  developed  (see  Fig.  1).  Engineers  must  remember 
the  existence  of  these  buried  channels  in  any  designs  for  docks  occupying  estuaries ; 
the  channel  is  sure  to  occur,  and  its  exact  position  may  be  of  very  great  importance, 
when  it  is  a  question  of  works  that  need  a  solid  foundation.  The  channel  is  usually 
narrow,  but  it  is  filled  with  loose  alluvial  deposits. 

Thus  far  I  have  only  spoken  of  the  deepening  of  our  river-channels,  and  it  may 
be  asked.  What  connection  has  this  with  coast- erosion  ?  Theoretically,  it  may  have 
little  connection ;  but,  owing  to  peculiar  conditions,  the  relationship  in  Britain  is  a 
most  vital  one,  and  I  will  explain  in  what  way.  When  the  sea  stood  at  a  level 
60  feet  lower  than  now,  most  of  our  coast  was  fringed  by  a  belt  of  low  ground, 
extending  out  approximately  to  what  is  now  the  10-fathom  line.     On  the  landward 


A.ATLct£Tit  sta.  level .     bJioderrv  setLleyeZ.     CCClSuhrrterged,  forests  indixataig 
successihe  stages  in  the  subsidence ,  caul  tn,  die.  fWttng  xip  otiht  xdHLty, 
X^xxstxtxjQ  cOJbLvnxJX,  flat. 

Fia.   1. — DIAOBAH  BBCTION  A0B088  A  SILTED- tTP  VALUDT. 

side  of  this  belt  was,  and  in  many  places  still  is,  a  steep  grassy  slope,  representing 
the  position  of  a  still  more  ancient  line  of  clifif,  the  face  of  which  has  been  hidden  by 
rubbish  washed  from  the  slope  above.  The  south  and  east  coast  of  England,  at  the 
period  with  which  we  are  dealing,  must  have  been  utterly  unlike  what  wo  now  see. 
Instead  of  bold  cliffs,  there  was  this  wide  coastal  plain,  like  the  plain  which  still 
extends  for  many  miles  west  of  Brighton,  reaching  a  width  of  8  miles  at  Selsey  Bill. 

About  four  thousand  years  ago  there  set  in  a  fairly  rapid,  but  intermittent 
subsidence  of  the  land,  or  rise  of  the  sea ;  we  do  not  yet  know  which  it  was,  but 
for  practical  purposes  the  effect  is  the  same.  This  rise  of  the  sea-level  flooded  a 
great  part  of  the  coastal  plain,  and  brought  the  waves  within  striking  distance  of 
the  rising  land  behind.  It  also  submerged  the  lower  j>art  of  all  our  valleys,  turning 
them  into  winding  sea- lochs,  or  fjords,  which  penetrated  far  into  the  land. 

The  question  may  be  asked.  Why  do  I  say  that  this  process  was  both  rapid  and 
intermittent  ?  As  a  follower  of  Lyell,  I  perhaps  ought  to  say  that  it  was  gradual 
and  almost  imperceptible.  However,  the  facts  are  stubborn  things,  and  the  geo- 
logical evidence  seems  clearly  to  prove  that  the  process  was  more  rapid  and  more 
jerky  than  any  change  which  has  been  recorded  of  late  years.  We  cannot  go  fully 
into  the  evidence,  but  a  close  study  of  the  alluvial  material  and  old  buried  land- 
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surfaces  which  now  fill  bo  much  of  these  valleys  leaves  little  douht.  All  our  hig 
submerged  valleys  tell  the  same  tale,  whether  it  be  the  Huraber,  the  Wash,  the 
Thames,  Southampton  Water,  the  Severn,  or  the  small  Cornish  rivers  whose  buried 
channels  have  been  so  thoroughly  mined,  far  below  sea-level,  in  the  search  for 
stream-tin.  Wherever  we  can  see  the  deposits,  sift,  wash,  and  examine  them,  or 
wherever  careful  records  have  been  kept,  we  find  masses  of  rapidly  deposited  marine 
silt,  alternating  with  beds  of  peat  and  thin  soils  in  which  trees  are  rooted.  But 
the  vegetation  is  usually  nothing  but  brushwood  or  quick-growing  trees,  and  the 
peat  also  is  of  rapid  growth.  Only  at  the  very  bottom,  far  below  the  present  sea- 
level,  have  I  seen  oaks  of  more  than  a  hundred  years.  Usually  the  evidence 
suggests  the  rapid  accumulation  of  warp  to  the  level  of  high  water,  then  a  few  years 
of  peaty  swamp  or  alder  car,  followed  by  another  subsidence,  and  the  accumulation 
of  more  warp.  And  so  the  process  goes  on  through  the  whole  50  or  60  feet  of 
sediment  deposited  in  the  siltcd-up  parts  of  the  estuaries. 

This  rise  of  the  sea-level  may  have  been  completed  about  3500  years  ago,  at 
about  the  date  when  Stonehenge  was  being  built.     Whatever  may  be  its  exact 

B 


A.ScaAjcvel     B.C.D.E.  Prc.sm^  ctrntaur.  (^.  PLcuhf/niL .  •  C.  Slope  .     D.  CUJir. 
E.PlxiJJi.  of  tma-iiw   dLtnuliiti an.)      T,  CooMnLfA-aiiv  (  i\j)y* destroyed.) 

FIG.   2. — DIAQBAM     SECTION    SHOWING    SEAWARD    SLOPE    LEADING    TO    THE    COASTAL 
PLAIN,   OR,   WHERE   THAT   IS    DESTROYED,   TO   THE   EDGE   OF  THE   CLIFF. 

date,  the  completion  of  this  rise  is  the  starting-point  for  our  present  inquiry.  Only 
then  commenced  the  coast  erosion  which  we  now  see ;  only  then  did  our  existing 
shingle-beaches  and  sand-dunes  begin  to  form. 

At  first  erosion  must  have  been  rapid,  for  the  sea  was  merely  eating  into  loose 
talus,  or  into  cliffs  of  little  height,  and  protective  banks  of  shingle  and  sand  take 
time  to  form.  But  as  the  land  was  cut  into,  these  loose  masses  were  steadily 
removed  and  their  harder  parts  were  rolled  into  shingle-beaches,  which  greatly 
protected  the  coast.  The  cliff  also  became  higher  as  it  was  cut  back.  In  short, 
everything  tended,  and  still  tends,  to  make  the  width  of  the  strip  destroyed  annually 
less  and  less. 

Many  may  be  surprised  when  it  is  affirmed  that  all  this  can  be  read  in  the 
contours  we  meet  with  all  round  our  coast.  A  section  drawn  across  the  coast  to 
the  sea  in  the  east  and  south  of  England  shows  nearly  always  the  same  feature. 
It  does  not  exhibit  the  sea  eating  into  a  tableland;  it  usually  shows  a  plateau 
ending  seaward  in  a  long  slope,  which  slope  is  steadily  being  cut  into  by  the  sea. 
The  cliff  is  not  nearly  so  high  as  it  will  be  a  thousand  years  hence,  and  it  is  far 
higher  than  it  was  at  the  date  of  Caesar's  invasion  (see  Fig.  2). 

This  brings  us  to  the  rate  at  which  the  loss  has  taken  place  since  the  sea  stood 
at  its  present  level.    It  is  very  difficult  to  obtain  trustworthy  data,  but,  roughly. 
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tlie  loss  for  the  coast  south  of  Flamborough  Head  to  the  Thame-s  seems  to  average 
about  a  yard  a  year.  Not  only  is  the  land  eaten  into,  but  the  submerged  coastal 
plain  is  steadily  eroded  by  the  scour  of  the  tide  during  storms;  so  that  sites  of 
ancient  towns,  liiie  Shipden  on  the  Norfolk  coast,  are  now  covered  by  several 
fathoms  of  water.  Coast  erosion  does  not  cease,  as  is  sometimes  thought,  at  the 
sea-level ;  it  continues  to  whatever  depth  a  strong  current  combined  with  wave- 
oscillations  can  be  felt.  This  submarine  scour  is  particularly  strong  close  to  the 
coast,  where  the  tidal  current  is  often  confined  to  a  definite  channel  between 
the  coast  and  sandbanks  outside. 

The  importance  of  the  submarine  scour  need  not  be  dwelt  upon;  but  I  may 
mention  a  striking  instance  of  it  noted  nearly  thirty  years  ago  on  the  Norfolk 
coast.  A  gale  of  exceptional  violence,  with  a  north-west  wind  and  a  spring  tide, 
drove  the  water  into  the  North  sea,  so  that  the  flood-tide  ran  like  a  mill-race  past 
the  projecting  coast.  The  loss  of  land  was  exceptionally  great  during  this  gale, 
more  going  during  a  few  hours  than  the  average  for  a  year.  The  whole  foreshore 
at  low  tide  was  seen  to  bo  ploughed  into  deep  channels  parallel  with  the  cliffs,  and 
other  similar  channels  were  cut  out  well  below  tide-level.  Heavy  slabs  of  ironstone 
were  thrown  up  on  the  beach.  I  wished  to  ascertain  the  source  of  this  ironstone, 
so  took  a  boat  and  dragged  for  it  a  few  days  after  the  storm.  We  found  the  sea 
bottom  quite  altered.  Normally  there  was  nowhere  a  depth  of  more  than  6 
fathoms  in  the  part  examined ;  but  we  found  10  fathoms,  and  then  the  drag  dropped 
off  a  submarine  cliff  into  a  hole  of  15  fathoms.  Taking  the  boat  back  across  this 
channel,  we  were  suddenly  brought  up  by  the  grapnel  we  then  used  getting  fast 
I  could  not  succeed  in  detaching  a  slab  of  the  rock ;  but  when  at  last  the  grapnel 
was  cleared,  it  w^as  found  to  be  bent  back,  its  point  having  played  against  a  ferru- 
ginous rock  like  the  slabs  thrown  up  by  the  storm.  This  shows  that  the  storm 
had  been  able  to  scour  to  a  depth  of  at  least  15  fathoms,  not  only  in  loose  sand,  but 
in  strata  containing  slabs  of  hard  rock.  A  few  months  afterwards  nothing  could 
be  found  but  the  ordinary  shallow  sea  with  a  gravelly  and  sandy  bottom. 

We  must  not  forget  this  submarine  scour  when  we  talk  of  building  sea-walls  or 
high  groynes  on  a  coast  where  there  is  no  solid  foundation,  and  where,  to  add  to 
the  difficulty,  there  is  a  high  cliff  of  loose  material  with  a  base  of  loam  or  quick- 
sand, so  that  the  cliff  is  ever  moving  slowly  and  almost  imperceptibly  seaward.  I 
have  seen  several  generations  of  groynes  and  sea-walls  built  and  destroyed  on 
stretches  of  coast  where  these  natural  conditions  have  been  ignored. 

We  will  next  inquire  what  becomes  of  the  land  thus  lost,  for  there  are  compen- 
sations. The  coarser  material  in  part  is  washed  into  deeper  water  and  lost;  but 
much  of  it  is  piled  into  shingle  beaches,  which  form  our  best  barrier  against  inroads 
of  the  sea.  The  sand  partly  forms  shelving  beaches,  on  which  the  sea  spends  its 
force  with  little  effect ;  or  it  is  blown  up  by  the  wind  into  dunes,  behind  which 
large  tracts  of  marshland  may  be  preserved  as  pasture.  Sandbanks  and  dunes  have 
a  prot<?ctive  effect  which  must  not  be  forgotten :  they  enable  valuable  X)asture  to 
exist  below  the  level  of  high  water.  Behind  the  banks  the  rise  and  fall  of  the  tides 
may  scarcely  be  felt,  and  dry  land  may  exist  only  a  little  above  the  level  of  mean 
tide.  Of  course,  if  the  erosion  of  the  coast  were  btopped  elsewhere,  as  it  has  been 
in  certain  places,  shingle  beach  and  sand-dune  will  themselves  wear  out  and 
disappear,  and  the  low  lands  may  be  left  unprotected  during  storms. 

Another  comi>ensation  for  the  loss  of  land  must  be  mentioned,  though  here  all 
do  not  agree.  I  allude  to  the  great  gain  of  alluvial  land  in  the  sheltered  estuaries, 
such  as  those  of  the  Humber  and  Wash.  Jt  is  often  stated  that  the  many  square 
miles  reclaimed  during  the  historic  i)eriod  are  merely  the  deposits  from  the  rivers. 
To  a  certain  extent  this  is  true ;  but  I  have  stood  on  Dimlington  beacon  after  a 
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gale,  when  the  Holderness  cliffs  had  sufiered  great  lose,  and  have  watched  the  thick 
yellow  stream  that  swept  down  the  coast  with  the  flood  tide  and  rushed  into  the 
Hum  her.  Here  was  an  amount  of  mud  carried  in  sufficient  to  add  considerahlj  to 
the  marshes,  as  the  particles  were  strained  out  by  the  submerged  vegetation.  We 
do  wrong  to  neglect  tins  source,  especially  when  we  see  that  certain  of  our  harbours, 
which  receive  few  or  no  streams,  are  yet  silting  up  with  great  rapidity.  To  what 
extent  the  gain  in  these  marshlands  compensates  for  the  loss  on  the  coast,  I  cannot 
say,  for  exact  measurements  are  impossible  to  obtain. 

This  silting  up  of  the  submerged  estuaries,  however,  may  be  looked  at  in 
another  way,  and  then  it  becomes  a  loss,  not  a  gain.  It  means  thai  many  of  our 
harbours  are  rapidly  becoming  useless,  and  that  numerous  arms  of  the  sea,  formerly 
navigable  for  miles  inland,  have  dwindled  to  shallow  streams  flowing  through 
alluvial  flats  or  sandbanks. 

Before  we  take  for  granted  the  desirability  of  attempting  to  stop  the  wearing 
away  of  our  coasts  (except  near  towns)  we  must  strike  a  balance  between  loss  and 
gain.  On  the  ooe  hand,  we  lose  considerable  areas  of  agricultural  land,  our  sea- 
coast  towns  are  injured,  aud  our  harbours  tend  to  silt  up.  On  the  other  hand,  we 
gain  considerable  areas  of  valuable  agricultural  land — more  valuable  than  the 
average  of  that  lost,  and  through  the  accumulation  of  shingle  beach  and  sand-dune 
we  obtain  protection  for  certain  low  lands  which  otherwise  would  be  flooded  and 
spoilt.  If  the  loss  exceeds  the  gain,  there  will  still  remain  the  question  whether 
we  shall  obtain  any  sufficient  compensation  for  the  enormous  cost  of  any  works  put 
up  to  protect  agricultural  land. 

Some  curious  problems  are  suggested  by  this  inquiry.  Many  may  think  them 
of  no  practical  importance;  but  to  the  geologist  and  the  geographer  they  are  of 
great  interest,  and  cry  aloud  for  a  solution.  If  what  I  have  said  is  correct,  and 
since  civilized  man  lived  in  Britain  there  has  been  a  rapid  change  of  sea-level, 
followed  by  a  long  rest,  what  are  the  prospects  of  a  similar  period  of  rapid  change 
again  setting  in  ?  To  answer  this  question,  we  must  know  whether  it  was  the  land 
that  sank  or  the  sea  that  rose,  and  what  was  the  cause  of  the  movement.  We 
have  had  many  speculations ;  but  thus  far  we  can  neither  explain  the  cause  of  the 
phenomena,  nor  predict  future  movements.  It  is  a  problem  of  great  importance, 
for  a  new  rise  or  fall  of  the  sea-level  to  the  extent  of  a  few  feet  would  have  most 
disastrous  effects  on  all  our  coasts  and  harbours,  and  would  seriously  interfere 
with  our  inland  drainage  until  things  were  again  adjusted.  Are  we  now  living 
in  a  period  of  exceptional  stability,  both  of  sea-level  and  climate;  or  is  it,  as 
geology  suggests,  a  mere  interlude  which  may  at  any  time  give  place  to  rapid 
change? 

n.  By  E.  B.  MATHEWS,  A.M.I.O.E.,  F.G.S.,  Borough  Engineer  of  Bridlington. 

Mr.  Mathews  pointed  out  that  no  part  of  our  coast  was  changing  more  rapidly 
than  that  line  of  coast  that  was  situated  between  Bridlington  and  Spurn  Point, 
which  is  known  as  the  Holderness  coast  of  Yorkshire.  He  said  that  this  coast-line 
wa8  scarcely  the  same  for  two  consecutive  days,  and  that  this  was  easily  accounted 
for  by  the  fact  that  the  material  forming  this  coast  consisted  of  glacial  drift,  which 
was  more  easily  eroded  than  any  other  material.  He  pointed  out  that  it  had  fallen 
to  his  lot  to  have  to  design  and  carry  out  for  the  Bridlington  Corporation,  in  order 
to  prevent  the  inroads  of  the  sea,  £30,000  worth  of  sea  defence  works,  and  for  several 
years  past  he  had  made  a  special  study  of  the  erosion  of  this  part  of  our  coast,  with 
the  result  that  he  was  able  to  give  certain  information  respecting  it,  the  following 
table  being  a  summary  of  same  : — 

2l2 
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Summary  re  Ebosion  on  the  Holderness  Coast. 


Put  of  coast 

Formation  of  cltffa. 

(Chalk      for     3| 
<     miles,  then     .' 
1     glaoial  drift 

Distance. 

Rate  of  erosion  in 
yards  per  annom. 

Height  of  clillik 

Flamborongh    Head  to 
Bridlington 

5 

/  0-5  yd.  to    2\ 

I    ydB.         / 

80  ft.  to  130  ft 

1 

Bridlington        

Glacial  drift 

2 

Protected 

— 

Bridlington  to  Barmston 

»»         »» 

5 

3  yds. 

10  ft  to  30  a 

Barmstone  to  Ulrome  . . . 

M                     ♦» 

5 

l^yd.  to  4  yds. 

10  ft.  to  20  ft. 

U  Irome  to  Skipsea 

M                     »» 

n 

2  yds. 

25  ft.  to  35  ft 

Skipsea  to  Skirlington . . . 

»l                    »' 

2 

2  yds. 

— 

Skirlington  to  Atwick . . . 

»>                     »» 

1 

2i  to  3  yds. 

30  ft. 

Atwick  to  Hornsea 

>'                     »» 

2 

— 

Uomaea 

)I                    •) 

— 

Protected 

— 

Homaea     to      Hornsea 

Bnrton 

»»                     »» 

1 

21  to  4)  yds. 

30  ft  to  40  a 

Hornsea       Burton       to 

Mappleton      

»»                     »> 

1* 

2  to  3  yds. 

5oa 

Mapploton  to  Aldborough 
Alaboroagh     to     Bing- 

»>                     »» 

H 

2  to  2)  yds. 

70  ft 

borough          

»»                    »» 

2 

3  yds. 

50  ft 

Bingborough  to  Withem- 

sea       •••        ••*        ••• 

|l                    f » 

7 

3  to  4  yds. 

25  ft 

Withemsea        

)f                    tf 

Protected. 

— 

Withemsea  to  Dimling- 

wOu           ...              ...              ••• 

»l                    »» 

5h 

3)  yds. 

— 

Dimlington  to  Easington 

»»                    »» 

1 

5  yds. 

— 

Easington  to  Kilnsea   . . . 

1»                     » 

2i 

3  to  4  yds. 

— 

Kilnsea  to  Spurn  point 

Sandhills 

"""~ 

-^ 

Mr.  Mathews  then  gave  the  meeting  some  interesting  calculations  that  he  had 
made  respecting  the  erosion  on  this  part  of  our  coast  since  the  earliest  times.  And 
in  quoting  from  a  paper  read  by  him  before  the  Institution  of  Civil  Engineers,  he 
said  that,  assuming  the  average  height  of  the  cliff  to  be  18  feet,  and  the  weight  per 
cubic  foot  of  the  glacial  deposit  and  boulder  clay  to  be  120  lbs.,  no  less  than 
1,901,194  tons  of  cliff  are  washed  away  annually.  The  erosion  has  been  estimated 
by  some  engineers  to  be  3,000,000  tons  per  annum,  but  he  thinks  that  the  figures 
given  are  more  correct.  Further,  assuming  that  a  rate  of  erosion  of  3  yards  per 
annum  has  been  going  on  for  the  past  Ventury,  no  less  than  3052  million  tons  of 
cliff  have  been  swallowed  up  luring  that  time.  As  to  area  lost,  assuming  that 
1  acre  per  mile  of  ooast-Iine  has  been  swallowed  up  annually,  and  that  loss  at  this 
rate  has  been  continuous,  no  less  than  66,600  acres  have  been  swallowed  up  by  the 
sea  since  the  time  of  the  first  Boman  invasion  under  Julius  CsBsar  in  the  year  55 
B.o.  If  the  coast-line  between  Flam  borough  Head  and  Bridhngton — 5  miles  in  length 
^be  added,  and  the  rate  of  erosion  of  that  part  of  the  coast  be  taken  at  an  average 
of  6  feet  per  annum,  the  loss  is  found  to  bo  3§  acres  y^r  annum,  or  7180  acres 
swallowed  up  in  the  period  named.  This  makes  a  total  of  73,780  acres,  or  115 
square  miles  of  land  lost  since  the  time  of  the  Boman  invasion,  between  Flam- 
borough  Head  and  Kilnsea  (near  Spurn  Point),  an  area  almost  equal  to  that  upon 
which  London  stands.  Again,  the  average  rate  of  erosion  of  the  coast  between 
Bridlington  and  Kilnsea  is  11  feet  per  annum.  Assuming  that  erosion  since  the 
Boman  invasion  had  been  continuous  at  the  rate  of  3  yards  per  annum,  the  sea  has 
made  an  inroad  upon  the  land  during  that  time  to  the  extent  of  3^  miles. 

He  then  dealt  with  the  abnormal  erosion  and  destruction  that  bad  been  done  by 
the  sea  during  the  past  winter,  and  referred  to  the  flooding  that  took  place  in  March 
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last  on*the  Holderness  coast  between  Easington  and  Eilnsea,  when  oyer  a  thousand 
acres  of  agricultural  land  was  transformed  into  a  series  of  lakes  of  salt  water,  which 
in  some  places  were  8  feet  in  depth.  He  pointed  out  that  Kilnsea  for  a  time  was  a 
complete  island,  and  illustrated  this  by  a  map  which  he  produced,  and  which  showed 
the  point  at  which  the  sea  broke  through.  Mr.  Mathews  pointed  out  what  a  serious 
matter  it  would  be  for  the  navigable  channel  up  to  Hull  if  the  sea  a.id  the  Humber 
made  a  permanent  juncture  at  this  point.  He  pointed  out  that  such  an  occurrence 
was  not  altogether  improbable,  seeing  that  the  lowlands  that  were  fiuoded  were  in 
many  places  6  feet  below  the  level  of  the  sea.  He  also  stated  that  the  erosion  on  the 
Holderuess  coast  received  considerable  impetus  during  this  and  other  storms  which 
have  taken  place  during  the  past  winter. 

He  said  that,  although  the  huge  lakes  referred  to  soon  disappeared,  the  withered 
and  brown  wilderness,  with  sea-drift  scattered  about,  here  and  there  a  wrecked  agri- 
cultural implement,  told  its  own  tale  of  what  had  only  a  few  months  ago  occurred. 

Mr.  Mathews  then  gave  some  interesting  information  respecting  the  growth  or 
diminution  of  headlands  on  the  east  coast.  The  growth  of  Spurn  Point  (Yorkshire) 
was  one  of  the  most  remarkable  instances  cited.  The  position  of  Spurn,  he  said, 
was  a  variable  one,  and  was  coustantly  changing.  He  pointed  out  that  it  was  built 
up  largely  by  the  eroded  material  from  the  Holderness  coast,  and  consisted  of  vast 
quantities  of  sand  and  shingle,  which  were  steadily  accumulating.  He  said  that  at 
one  time  this  was  an  island,  and  its  connection  to  the  mainland  was  a  more  or  less 
gradual  process.  In  1660  the  high- water  mark  extended  just  to  the  south  of  Kiln- 
sea,  Spurn  being  simply  a  heap  of  shingle,  some  distance  to  the  south. 

Collins,  in  his  chart  dated  1684,  shows  Spurn  connected  to  the  mainland,  but  it 
is  difficult  to  say  whether  this  was  correct,  as  later  surveys  show  Spurn  to  be  still 
an  island.  From  1820  to  1852  Spurn  was  only  an  island  at  high  water.  In  1852, 
however,  high  water  spring  tides  only  submerged  two  places. 

In  December,  1849,  during  a  north-north-west  gale,  a  serious  breach  was  made 
in  this  nich  of  land,  about  half  a  mile  to  the  north  of  the  then  High  Lighthouse.  It 
was  320  yards  wide,''and  at  high  water  ordinary  spring  tides  it  had  12  feet  of  water 
in  it.    It  was  subsequently  made  good  by  the  deposit  of  chalk. 

Since  1852  Spurn  has  been  well  protected  by  groynes,  and  it  is  gradually  extend- 
ing to  the  south  and  west.  Mr.  A.  E.  Butterworth,  the  engineer  to  the  Humber 
Conservancy  Board,  stated  in  a  paper  entitled  "  Notes  on  the  Growth  of  Spurn,"  read 
before  the  Yorkshire  Naturalists'  Union  in  July,  1904, "  that  the  westerly  movement 
of  Spurn  between  1851  and  1888  has  been  at  the  rate  of  8  feet  per  annum  on  the  east 
or  North  Sea  side,  and  17  feet  per  annum  on  the  west  or  Humber  side,  showing  that 
the  Point  has  increased  considerably  in  width.'* 

He  next  referred  to  Dungeness  point  (Kent)  as  being  a  remarkable  headland, 
the  growth  of  which  seawards  between  1689  and  1844,  according  to  Mr.  J.  B. 
Bedman,  was  at  the  rate  of  7  yards  per  annum.  He  stated  that  the  Trinity  House 
records  show  the  seaward  advance  of  Dungeness  point  to  have  been  at  the  rate 
of  9  feet  annually  between  1792  and  1850 ;  13  feet  to  14  feet  between  1850  and 
1871;  and  8  feet  between  1871  and  1897.  The  lighthouse,  he  stated,  had  been 
shifted  seaward  three  times  during  the  last  century.  The  vast  extent  of  this 
shingle  deposit  may  be  gauged  from  the  fact  that  at  100  yards  from  the  shore  at 
the  point  at  low  water  there  are  4  fathoms  of  water,  and  330  yards  from  the  shore 
at  low  water  there  are  15  fathoms  of  water.  He  then  pointed  out  that  the  remainder 
of  the  headlands  on  the  east  coast  were'receding — Flamborough  Head,  which  consists 
of  chalk  cliffs  80  to  130  feet  in  height,  at  the  rate  of  1*5  foot  per  annum ;  Lowestoft 
Ness  (Suffolk),  which  is  the  most  easterly  point  in  England,  the  cliffs  here  consist- 
ing of  glacial  drift,  and  the  beach  widening  at  the  foot  of  the  cliffs,  forming  a  broad 
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expanse  of  "denes."  This  point  receded  between  1854  and  1901  1100  feet,  or 
23*4  feet  per  annum,  these  figures  being  based  on  evidence  afforded  by  a  series  of 
surveys  and  plans  in  the  possession  of  Trinity  House. 

The  Naze  (Essex),  which  consists  of  low  cliffs  of  gravel  and  sand  overlying 
London  Clay,  is  receding  at  the  rate  of  9  feet  per  annum.  The  North  and  South 
Forelands  (Kent),  which  consist  of  chalk  cliffs  20  to  150  feet  in  heigbt,  are  receding 
at  the  rate  of  2  feet  per  annum. 

Mr.  Mathews  then  proceeded  to  show  how  the  estuaries  of  rivers  were  becoming 
changed,  and  referred  to  the  interesting  growth  of  Sunk  island  at  the  estuary  of 
the  Humber.  He  said  that  at  the  close  of  the  seventeenth  century  this  was  an 
island  of  only  a  few  acres,  but  that  it  had  now  an  accumulation  of  wari>  or  silt  of 
over  15  square  miles'  area,  and  formed  valuable  pasture  land.  In  1660  it  consisted 
of  two  huge  sandbanks  with  a  channel  between  them.  In  1684  7  acres  were 
enclosed.  In  1744  1561  acres  had  been  enclosed.  In  1850  7000  acres  had  been 
enclosed.  In  1906  9600  acres,  or  15  square  miles,  had  been  enclosed.  He  stated 
that  there  were  other  large  areas  in  the  estuary  of  the  Humber,  covering  nearly 
100  square  miles,  which  have  also  been  reclaimed  from  time  to  time  by  warping. 

The  Tees  estuary,  he  said,  was  formerly  over  4  miles  in  width  at  its  mouth, 
but  more  than  10  square  miles  of  marsh  land  have  now  been  reclaimed  between 
Stockton  and  the  sea.  He  also  jwinted  out  that  the  Wash,  which  forms  the  estuary 
of  the  Nene,  Witham,  Glen,  Great  Ouse,  and  Welland,  previous  to  the  Boman 
invasion  extended  many  miles  inland,  covering  large  areas  in  the  counties  of 
Huntingdon,  Lincoln,  Cambridge,  and  Norfolk.  The  Romans  reclaimed  a  vast  area 
of  land  in  this  estuary,  now  known  as  Marshland  and  South  Holland,  by  the 
construction  of  embankments  over  50  miles  in  length. 

The  great  level  of  "  the  Fens  "  was  largely  reclaimed  in  the  seventeenth  century, 
chiefly  under  the  direction  of  the  Dutch  engineer,  Vermuyden,  and  his  work  was 
extended  from  time  to  time  to  the  last  century.  Mr.  Mathews  |x>inted  out  that 
this  vast  tract  of  most  fertile  land  extends  to  over  1000  square  miles. 

On  the  north  side  of  the  Thames  estuary  the  principal  reclamations  were  Mersea 
island  and  lands  bordering  the  river  Blackwater,  Wallasea  isle.  Foulness  isle, 
Shoebury  isle,  Canvey  island.  Fobbing  marsh.  Tilbury  marsh,  and  the  long 
succession  of  lowlying  lands  bordering  the  river  to  a  considerable  distance  west 
of  London.  On  the  south  side  similar  reclamations  have  been  made  extending 
from  London  to  Whitstable  flats,  including  the  Woolwich,  Erith,  Dartford,  and 
Gravesend  flats,  Cliffe  marsh,  Stoke  marsh,  and  parts  of  the  isle  of  Sheppey. 

He  then  briefly  referred  to  the  erosion  and  accretion  that  was  taking  place  on 
the  east  coast  generally,  and  pointed  out  that  from  the  Tweed  to  the  Tyne  (Berwick 
to  Tynemouth,  60  miles)  the  coast  for  the  most  part  was  rocky,  consisting  chieOy 
of  limestone  with  shale  and  sandstone  beds,  and  that  little  or  no  serious  erosion  had 
taken  place  during  historic  times.  From  the  Tyne  to  the  Tees  (Tynemouth  to 
Hartlepool,  28  miles)  erosion  had  only  taken  place  where  the  cliffs  were  of  a  soft 
nature,  such  as  just  to  the  north  of  South  Shields,  where  the  low  cliffs  are  of  glacial 
drift,  and  immediately  to  the  south  of  Sunderland  harbour,  where  the  cliffs  are 
formed  of  the  same  material,  and  in  these  places  the  erosion  is  at  the  rate  of  about 
2  feet  per  annum.  The  remainder  of  the  coast-line  is  rocky,  and  no  erosion  is 
taking  place.  He  pointed  out  that  north  of  Hartlepool  large  traces  of  blown  sand 
occurred,  which  have  driven  the  high-wat«r  line  seawards. 

From  the  Tees  to  Flam  borough  Head  (59  miles)  erosion  is  taking  place,  varying 
with  the  geological  formation  of  the  coast-line,  and  landslips  are  of  frequent 
occurrence  where  glacial  deposits  occur,  and  in  situations  such  as  Runswick,  where 
masses  of  clay  overlay  the  slippery  shale.    The  coast-line  is  intersected  by  deep 
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becks,  many  containing  large  deposits  of  glacial  drift  and  boulder  clay.  At  Filey 
the  headland  of  hard  calcareous  grit  known  as  Filey  Brigg  has  resisted  the  erosive 
action  of  the  sea,  but  to  the  south  the  glacial  cliffs  have  been  seriously  eroded, 
forming  a  deep  bay  which  extends  as  far  as  Speeton. 

Flamborough  head  to  the  Humber  (45  miles)  has  already  been  referred  to. 
number  to  "  the  Wash  "  (45  miles). 

The  Lincolnshire  coast  is  lowlying,  and  consists  of  boulder  clay  and  alluvial 
deposits.  Sand-dunes  fringe  the  coast,  and  here  form  an  excellent  protection, 
especially  by  planting  and  encouraging  the  growth  of  marram  grass.  Where 
erosion  on  this  coast  has  occurred  it  has  been  very  slight  indeed ;  and,  generally 
speaking,  accretion  is  taking  place,  especially  in  the  estuary  of  the  Wash,  as 
already  referred  to. 

From  "  the  Wash  "  to  the  Thames  (Norfolk  and  Suffolk  coasts)  the  coast-line, 
generally  speaking,  consists  of  glacial  drift  and  boulder  clay,  with  here  and  there 
sandhills  or  wide  alluvial  deposits  and  flat  sandy  banks.  The  sea-bed  for  many 
miles  from  the  shore  is  very  shallow.     Great  erosion  is  taking  place  on  this  coast. 

The  average  rate  of  erosion  at  Sheringham  during  the  past  hundred  years  has 
been  2  feet  per  annum.  At  Southwold  the  loss  has  been  estimated  at  from  5  to 
15  yards  per  annum.  Whole  parishes  and  townships  have  been  swept  away  on 
this  coast  within  historic  record.  He  said  that  Mr.  J.  B.  Redman  places  the 
erosion  of  the  coast-line  between  Cromer  and  Mundesley  at  an  average  of  14  feet 
per  annum.  At  Cromer  the  sea  is  believed  to  have  encroached  2  miles  since 
Roman  times. 

Mr.  Carey,  m.t.c.e.,  saya,  "  Considering  how  near  to  the  coast-line  are  the  broads 
and  waters,  like  Lake  Lothing,  and  also  considering  the  great  indentation  of  this 
outline,  the  apprehension  which  exists  in  the  counties  of  Norfolk  and  Suffolk  of 
serious  inroads  of  the  sea  beyond  the  mere  fronge  of  coast-line  would  appear  to 
be  justified."  Between  Lowestoft  and  Pakefield  the  loss  of  cliff  is  estimated  by 
Mr.  Wheeler,  m.t.o.e.,  to  be  at  the  rate  of  11  feet  per  annum. 

From  the  Thames  to  Dungeness.  At  Heme  bay  the  erosion  is  very  great : 
between  1872  and  1896  it  amounted  to  over  1000  feet ;  in  1903  an  enormous  land- 
slip occurred.  In  fact,  landslips  are  of  frequent  occurrence.  Minster  church,  which 
a  hundred  years  ago  was  2  miles  from  the  river,  is  now  close  to  the  latter.  In 
Pegwell  bay  the  chalk  cliffs  are  being  worn  away.  The  average  erosion  of  the 
chalk  cliffs  of  Thanet  is  staled  by  Mr.  Woodward  to  be  about  3  feet  per  annum.  The 
clifTs  between  Sheerness  and  Reculvers  consist  mainly  of  London  Clay.  South  of 
Pegwell  bay  to  Deal  and  Walraor  is  a  low  tract  of  marshland  reclaimed  from  the  sea. 
The  chalk  cliffs  recommence  at  Kingsdown,  2  miles  south  of  Deal,  and  extend  to  Folke- 
Btone.  Between  Folkestone  and  Hy  the  the  cliffs  consist  of  the  Lower  Greenaand  beds. 
Mr.  Mathews,  in  concluding  his  remarks,  briefiy  referred  to  the  satisfaction 
which  had  been  given  throughout  the  country  generally  by  the  appointment  by  the 
Government  of  a  Royal  Commission  to  investigate  into  the  important  question  of 
coast  erosion,  which  was  a  matter,  in  his  opinion,  not  only  of  very  great  importance, 
but  of  national  concern. 


GEOGRAPHY   AT  THE   BRITISH    ASSOCIATION:   YORK 

MEETING,  1906. 

It  is  well  known  York  was  the  first  meeting-place  of  the  British  Association. 
It  was  chosen  for  geographical  reasons,  being  conveniently  central  in  days  when 
transportation  facilities  were  very  different  from  what  they  are  to-day.    York  is 
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still  central,  and  there  are  many  other  reasons,  historical  and  physical,  which  make 
it  interesting  to  geographers  to  meet  there.  The  Geographical  Section,  however,  is 
not  yet  composed  of  a  sufficiently  large  hody  of  trained  geographers  to  permit  such 
use  of  the  meeting-place  for  papers  on  special  local  problems  and  for  interesting 
excursions  as  is  made  by  the  members  of,  say,  the  Geological  Section.  Indeed, 
geologists  being  generous  and  friendly  folk,  the  geographer  makes  most  use  of  the 
meeting  by  attending  the  Geographical  Section  in  the  morning  and  the  geological 
excursions  in  the  afternoon.  The  most  enjoyable  excursion  was  an  "  unofficial "  one 
arranged  by  the  geologists.  It  extended  over  two  days,  during  which  the  features 
of  the  eastern  half  of  the  York  moors  were  examined,  under  the  guidance  of 
Prof.  P.  F.  Kendall,  well  known  for  his  works  on  the  glacial  lakes  of  Cleveland  and 
on  the  glaciation  of .  Yorkshire,  and  for  his  excellence  as  the  leader  of  such  an 
exi)edition. 

Coming  to  the  work  of  the  Geographical  Section  itself,  it  will  be  seen  from  the 
account  given  below  that  it  was,  as  usual,  both  varied  in  its  subject  and  its  treat- 
ment. The  section  was  constituted  as  follows : — President :  Right  Hon,  Sir  George 
Taubman  Goldie,  k.c.m.g.,  d.c.l.,  f.r.s.  Vice-Presidents:  Major  C.  F.  Close,  b.e., 
c.M.o. ;  Colonel  D.  A.  Johnston,  r.e.,  c.b.  ;  J.  Scott  Keltic,  ll.d.  ;  H.  R.  Mill, 
LL.D.,  D.sc.  Secretaries :  E.  Heawood  (Recorder),  A.  J.  Herbertson,  E.  A.  Reeves, 
G.  Yeld.  Committee:  Dr.  Tempest  Anderson,  Major  J.  H.  Beacom,  J.  Bolton, 
R.  N.  Rudmose  Brown,  Colonel  Feilden,  Major  Forbes,  J.  Stanley  Gardiner, 
Major  E.  H.  Hills,  c.m.g.,  D.  G.  Hogarth,  Prof.  G.  W.  Hoke,  Prof.  Emory  Johnson, 
J.  McFarlane,  Dr.  J.  Milne,  f.r.s.,  James  Murray,  J.  L.  Myres,  H.  Yule  Oldham, 
J.  Parkinson,  Staff-Commander  Dubois  Phillips,  J.  Howard  Reed,  Clement  Reid, 
F.R.S.,  Major  P.  Molesworth  Sykes^,  John  Thomson,  and  A.  Trevor-Battye. 

A  large  concert-hall  was  assigned  to  the  section,  which  unfortunately  had  so 
bad  an  echo  that  it  was  very  difficult  to  hear  the  speakers,  and  discussions  were 
curtailed  in  consequence.  With  a  crowded  audience,  the  echo  did  not  occur ;  but 
popular  though  the  Geographical  Section  is,  the  whole  hall  was  never  filled  during 
its  meetings. 

The  President's  address  on  the  Progress  of  Geography  during  the  quarter  of  a 
century  which  has  elapsed  since  the  last  meeting  of  the  Association  at  York  has 
already  appeared  in  the  Journal,  Several  of  the  communications  read  to  the  section 
will  also  appear  in  the  Journal.    They  will  only  be  mentioned  by  title  here. 

The  exploration  papers  were  by  (a)  Major  P.  Molesworth  Sykes,  on  a  **  Tour  in 
South-East  Persia,"  with  an  account  of  the  ancient  cities  of  Narmdshir ;  (h)  Dr. 
Longstafif  on  his  journey  in  the  Central  Himalayas  and  adjacent  parts  of  Tibet 
Major  Sykes's  tour  was  undertaken  in  connection  with  a  commercial  mission, 
which  left  Kerman  in  January,  1905.  It  is  described  in  the  paper  printed  in  the 
present  number  of  the  Journal. 

Dr.  Longstaflf's  journey  took  place  during  the  summer  of  1905,  the  traveller 
being  accompanied  by  an  Italian  Alpine  guide  and  a  porter.  From  Kumaon,  the 
eastern  glaciers  of  the  Nanda  Devi  group  were  explored,  and  heights  of  over  20,000 
feet  attained.  After  a  visit  to  the  glaciers  north  of  Nampa,  in  the  north-west  comer 
of  Nepal,  the  party  accompanied  Mr.  C.  A.  Sherring  on  his  mission  to  Western 
Tibet.  From  Purang  (Taklakot)  Dr.  Longstaff  made  his  way  to  Guria  Mandhata 
(26,350  feet),  reaching  a  height  of  about  23,000  feet.  The  whole  party  afterwards 
traversed  the  neckj[of  land^between  lakes  Mansarowar  and  Rakas  Tal,  and  examined 
the  channel  connecting  them.  On  August  28  Dr.  Longstafif  crossed  the  Chor  Hoti 
pass  into  Garwhal,  and  in  October  made  a  reconnaissance  up  the  Kuramtx>li  glacier. 
A  detailedfaccount  of  the  mountaineering  experiences  has  appeared  in  the  August 
number  of  the  Alpine  Journal. 
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Mr.  Stanley  Gardiner  gave  an  account  of  the  Percy  Sladen  Expedition  ib  H.M.S. 
Sealarh  to  the  Ghagos  archipelago,  in  amplification  of  part  of  the  report  of  the 
British  Association  Committee  for  the  Exploration  of  Parts  of  the  Indian  Ocean,  of 
which  Mr.  Gardiner  is  secretary.  The  general  results  of  the  expedition  have  already 
appeared  in  the  Journal. 

Two  lectures,  admirahly  illustrated  by  lantern-slides,  was  the  outcome  of  last 
year's  visit  of  the  Association  to  South  Africa,  and  both  attracted  large  audiences. 
Mr.  Yule  Oldham  described  the  route  and  experiences  of  the  official  party,  and  Mr. 
Trevor-Battye  gave  an  accoimt  of  an  expedition  he  made  up  the  Zambezi  above  the 
Victoria  falls  into  a  still  almost  unknown  region.  Mr.  John  Thomson  gave  a 
lecture  on  "  Photography  for  Explorers,"  illustrated  by  specimens  of  his  own  work, 
which  will  be  illustrated  in  the  Scottish  Geographical  Magazine,  Another  illustrated 
lecture  had  for  its  subject  the  Limestone  Caves  of  Western  Australia,  the  wonders  of 
which  were  vividly  described  by  Prof.  W.  B.  Bottomley. 

The  section  was  fortunate  enough  to  hear  from  Prof.  W.  M.  Ramsay  a  summary 
of  the  results  of  his  many  expeditions  to  Asia  Minor  and  long  years'  study  of  its 
past.  After  pointing  out  the  importance  of  the  geographical  situation  of  Asia 
Minor  as  bridging  the  sea  between  Asia  and  Europe,  the  lecturer  showed  that  the 
conquest  by  the  Turks  meant  the  reduction  of  great  part  of  the  country  from  the 
settled  and  civilized  state  to  a  semi-nomadic  stage  of  society,  the  nomad  Turks,  or 
Turkmen,  being  the  real  conquerors  of  the  country.  In  the  cities  the  industries  of 
the  Roman  Empire  survived,  but  most  of  them  gradually  and  slowly  died  out,  largely 
owing  to  the  difficulty  of  communication  over  the  coimtry.  In  earlier  Turkish  time 
trade  passed  with  difficulty  from  city  to  city  by  aid  of  the  large  and  splendid  khans, 
which  were,  however,  not  a  proof  of  civilization,  but  of  the  submergence  of  civiliza- 
tion, being  fortresses  in  which  caravans  might  rest  safe  from  the  nomads  at  night 
The  land  also  to  a  great  extent  passed  out  of  cultivation.  Only  in  recent  times  has 
a  revival  of  prosperity  taken  place,  the  chief  cause  being  the  restoration  of  com- 
munication, partly  through  railways,  partly  through  road-making,  which  in  turn 
have  led  to  a  revival  of  industries  and  agricultural  development.  The  lecture 
concluded  with  a  discussion  of  the  Bagdad  railway  and  its  prospects. 

Two  papers  were  of  economic  interest.  The  valuable,  lucid,  and  interesting 
summary  of  the  history  and  present  position  of  irrigation  in  the  United  States,  by 
Major  Beacom,  the  American  Military  Attach^  in  London,  will  be  commimicated  to 
the  Society  during  the  coming  season,  and  will  be  printed  in  the  Journal.  Prof. 
Lyde  contributed  a  note  on  the  climate  of  Central  Canada  in  its  bearing  on  wheat- 
growing,  showing  the  way  in  which  advantage  is  taken  for  this  object  of  the 
salient  features  of  each  season :  the  sudden  and  short  spring,  in  which  plough, 
harrow,  and  drill  are  hard  at  work ;  the  rains  of  the  three  growing  months.  May, 
Jtme,  and  July,  with  a  rapidly  rising  temperature,  the  mean  on  the  Brandon- 
Battleford  curve  being  Q2°'5  Fahr.,  or  that  of  the  best  English  wheat-land ;  the  long 
summer  days,  with  a  high  percentage  of  sunshine,  but  a  comparatively  long  cool 
spell  at  night,  particularly  advantageous  to  wheat ;  the  dry  harvest  weather ;  and 
the  long  cold  winter,  which  guarantees  the  cleansing  of  ploughed  land. 

Prof.  G.  \V.  Hoke,  of  the  Miami  University,  Ohio,  urged  the  importance  of  a 
Btudy  of  social  geography,  in  a  paper  which  it  is  hoped  to  print  in  the  Journal, 

Four  papers  dealt  with  physical  aspects  of  geography.  One  by  Mr.  J.  Parkinson, 
Principal  of  the  Mineral  Survey  of  Southern  Nigeria,  gave  a  valuable  account  of  the 
configuration  and  structure  of  that  part  of  the  empire,  which  will  be  printed  in  full 
in  the  Journal, 

Mr.  James  Murray  contributed  a  summary  of  the  work  of  the  Scottish  Lochs 
Survey  from  1902  to  1906,  of  which  very  full  accounts  have  appeared  from  time  to 
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time  in  the  Journal.  He  pointed  out  that,  relatively  to  their  size,  the  Scottish  lakes 
are  very  deep.  Most  of  the  more  important  are  U-shaped  in  cross-section,  and  the 
bottom  is  usually  covered  with  a  black  peaty  mud,  though  there  are  also  yellow, 
green,  and  red  clays.  As  regards  the  biology,  the  outstanding  facts  seem  to  be— 
(1)  The  great  prominence  in  the  lakes  in  summer  of  conspicuous  species  of  Crustacea 
belonging  to  the  Arctic  association  of  plankton  species ;  (2)  The  exceeding  richness 
of  the  phytoplankton,  especially  in  desmids ;  (3)  The  abundance  of  certain  orders  of 
microscopic  animals  (Rotifera  and  Taraigrada)  at  the  lake  margins.  The  third  fact 
probably  indicates  merely  the  habitual  neglect  of  those  orders  in  lake  studies.  Mr. 
Murray  dwelt  especially  on  the  internal  seiche  which  has  been  brought  to  light  in 
some  of  the  lakes.  This  was  explained  as  resulting  from  the  action  of  a  gale,  which 
causes  the  Sprungschicht,  or  plane  of  most  abrupt  fall  of  temperature,  to  take  an 
oblique  position.  When  the  gale  ceases,  the  fluids  of  dififerent  densities  separated 
by  this  plane  are  free  to  oscillate,  but,  owing  to  the  slight  amount  of  difference,  the 
period  may  be  long  and  the  amplitude  great  (three  days  and  150  feet  in  Loch 
Ness). 

A  most  interesting  discussion  on  the  important  question  of  coast  erosion  was 
introduced  by  Mr.  Clement  Reid,  and  continued  by  Prof.  Kendall,  Messrs.  Whitaker, 
Mathews,  and  others.  Mr.  Reid's  paj)er  and  an  extension  of  Mr.  Mathew's  com- 
munication appear  in  the  present  number  of  the  Journal, 

The  fourth  paper  was  by  Major  Hills,  on  the  Proposed  Remeasurement  of  Geodetic 
Arcs  in  the  United  Kingdom.  Members  of  Section  A  (Mathematics  and  Physics) 
attended  this  and  took  part  in  the  discussion.  Major  Hills  pointed  out  that  the 
fundamental  triangulation  of  Great  Britain  and  Ireland  was  completed  fifty  years 
ago,  and  that,  though  excellent  work  for  the  time  at  which  it  was  done,  it  is  now 
far  behind  the  standard  of  modern  work  of  its  class.  The  result  is  that  €he  British 
work  cannot  be  co-ordinated  with  the  Continental  series  for  the  purpose  of  geodetic 
discussion,  such  as  a  determination  of  the  6gure  of  the  Earth,  and  this  though  the 
necessary  observations  to  connect  the  two  series  were  actually  made  at  considerable 
expense.  To  remedy  this  defect,  it  is  merely  necessary  to  connect  geodetically, 
by  as  good  a  set  of  triangles  as  can  be  selected,  the  three  extreme  points  of  our 
island,  viz.  (1)  Saiavord,  the  northernmost  point  of  the  Shetlands ;  (2)  Valentia, 
on  the  west  of  Ireland ;  (3)  the  stations  on  the  coast  of  Kent  trigonometrically 
connected  with  France. 

Were  this  done,  amplitudes  of  10®  and  HP  respectively  would  be  added  to  two 
very  important  lines  of  geodetic  triangulation — namely,  the  meridional  arc,  though 
the  longitude  of  Greenwich,  and  the  longitudinal  arc,  along  the  jmrallel  of  52®  N. 
lat.,  which  at  present  extend  from  the  north-east  comer  of  France  to  Ain  Sefra  in 
Algeria,  and  to  Orsk  in  Russia,  respectively — amplitudes  of  18°  and  57®.  As  a  result 
of  improved  methods,  and  notably  the  invention  of  invar,  the  rate  of  progress  of 
geodetic  work  has  been  greatly  increased,  while  a  much  higher  standard  of  accuracy 
can  at  the  same  time  be  realized. 

Major  Hills  held  that  the  work  should  be  done  by  the  Ordnance  Survey  Depart- 
mont,  which  was,  he  believed,  quite  ready  to  undertake  it,  and  the  total  cost  would 
be  quite  trifling  compared  with  the  existing  national  expenditure  upon  survey 
work. 

The  report  of  the  committee  on  the  survey  of  the  Indian  ocean  has  already  been 
alluded  to ;  that  by  the  Rainfall,  Lake  and  River  Discharge  Committee  was  an 
interim  one.  The  committee  of  the  section  asked  for  the  reappointment  of  the  latter 
committee  with  the  unexpended  grant.  They  also  recommended  the  reappointment 
of  a  committee  on  changes  of  sea-level  in  the  Mediterranean,  with  Mr,  Gfinther  as 
secretary,  and  this  was  ultimately  obtained  with  a  grant  of  £50.     The  sectional 
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committee  sJso  supported  the  application  of  Section  I  (Physiology)  for  the  reappoint- 
ment of  a  committee  on  the  relations  between  Climate  and  Health,  and  one  by 
Section  H  (Anthropology)  for  a  committee  on  the  further  archaeological  exploration 
of  South  Africa,  this  last  being,  however,  eventually  withdrawn,  owing  to  the 
insufficiency  of  the  funds  available  for  scientific  investigations. 

In  the  work  of  other  sections,  the  following  papers  presented  points  of  geo- 
graphical interest :  Mr.  H.  Brodrick,  **  On  Faults  as  a  Predisposing  Cause  for  the 
Existence  of  Pot  Holes  on  Ingleborough ; "  Mr.  R.  D.  Oldham,  "  A  Criterion  of  the 
Glacial  Erosion  of  Lake-basins ; "  Mr.  F.  W.  Harmer,  "  The  Glacial  Deposits  of 
the  East  of  England ; "  The  Rev.  W.  Lower  Carter,  "  Notes  on  the  Glaciation  of 
the  Uek  and  Wye  Valleys ; "  Dr.  H.  Johnston  Lavis,  "  Recent  Observations  at 
Vesuvius."  Dr.  Tempest  Anderson's  evening  discourse  on  "Volcanoes**  should 
also  be  mentioned. 

One  of  the  pleasantest  features  of  the  meeting  was  the  informal  afternoon 
gathering  in  the  gardens  of  the  Philosophical  Society,  at  the  invitation  of  Dr. 
Tempest  Anderson,  the  president. 
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EUROPE. 

The  Balkan  Lands. 

'  Remarks  on  the  Ethnology  of  the  Macedonian  Slavs.    By  Dr.  J.  Cviji^.    Translated 
by  A.  O'Brien  (privately  printed).    1906. 

*  Macedonia :  its  Races  and  their  Future.'  By  H.  N.  Brailsford.   Illustrated,  xx.  +  340. 

Methuen  &  Co.     1906. 

*  A  Military  Geography  of  the  Balkan  Peninsula.*    By  L.  W.  Lydo  and  Lieut-Colonel 

A.  F.  Mockler-Ferryman.    vi.  +  203.    A.  &  C.  Black.    1905. 
'  Pictures  from  the  Balkans.'    By  J.  F.  Frazer.    Illustrated,     xii.  +  298.     Casscll&Co. 
1906. 

*  By-paths  in  the  Balkans.'     By  F.  W.  von  Herbert.    Illustrated,    ix.  +  269.     Chap- 

man &  Hall.    1906. 

The  mere  traveller  cannot  hope  to  advance  knowledge  of  the  geography  of  the 
Balkan  lands  in  any  other  respect  than  the  actual  distribution  of  political  groups, 
and  to  do  even  so  much  he  must  possess  rather  unusual  qualifications ;  for,  in  a 
country  like  Macedonia,  things  are  rarely  what  they  seem  on  the  surface.  An 
acquaintance  with  vernaculars,  sufficient  to  render  a  traveller  independent  of  his 
dragoman,  and  a  considerable  knowledge  both  of  Near  Eastern  ethnology  and  the 
workings  of  the  Near  Eastern  mind,  are  absolutely  necessary,  if  his  impressions  are 
to  have  any  serious  value.  The  books  before  us  bear  abundant  unconscious  witness 
to  the  truth  of  these  premisses.  The  author  who  is  the  best  qualified  to  know 
is  conspicuously  the  least  prepared  to  dogmatize ;  and  to  all  travellers  in  Macedonia, 
who,  like  Mr.  Foster  Frazer  and  Mr.  von  Herbert,  find  little  difficulty  in  deciding  on 
ethnical  matters,  we  would  recommend,  in  all  confidence,  a  study  of  Dr.  Cvijic's 
pamphlet.  The  learned  Servian  professor  knows,  at  any  rate,  how  little  is  known, 
and  has  no  hesitation  in  stating  the  fact.  In  doing  so  he  does  very  valuable  service, 
for,  though  almost  entirely  destructive,  he  clears  the  ground  of  a  jungle  of  half- 
truths  and  entire  misconceptions  which  pass  current  for  the  facts  of  the  political 
geography  of  Macedonia.  The  main  results  of  his  deliberate  and  temi)erate  study 
on  the  spot  issue  in  two  conclusions :  (1)  that,  ethnically,  the  Macedonian  Slavs 
are  Macedonians,  and  not  either  Servian  or  Bulgarian  Slavs ;  (2)  that  they  have  no 
strong  or  ancient  sense  of  identity  with  any  other  Slav  nationalities,  but  are  a 
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floating  unit,  easily  influenced  by  whichever  of  those  nationalities  oflTers  at  a  given 
moment  the  most  obvious  hope  for  the  future.  Incidentally  he  demonstrates  the 
exceedingly  unsound  character  of  the  maps  and  statistics  on  which  almost  all  other 
writers  have  based  their  conclusions.  He  is  studiously  impartial ;  but^  considering 
his  treatise  impartially  in  our  turn,  we  cannot  fail  to  remark  that  his  destructive 
criticism  makes  very  considerably  for  Servian  interests.  To  begin  with,  he  ex- 
cludes the  Kossovo  vilayet  from  Macedonia,  claiming  that  without  question  for 
Servia.  For  the  rest,  the  false  growth  which  he  clears  away  is  almost  entirely 
Bulgarian,  and  if  the  Serb  gains  nothing  the  Bulgar  has  much  to  lose.  The  latter*6 
propaganda  has  had  a  long  start  and  gone  far,  while  that  emanating  from  Belgrade 
is  comparatively  recent,  and  has  penetrated  but  little  south  of  Uskub.  Bulgarian 
patriots  will  inevitably  say  that,  by  negativing  their  ethnical  and  historical  pre- 
tensions equally  with  the  Servian  in  the  Monastir  and  Salonica  provinces.  Dr.  Cvijic 
deals  a  blow -at  Greater  Bulgaria  ten  times  more  heavy  than  that  which  be  aims  at 
Greater  Servia. 

Nevertheless,  though  we  cannot  help  hoping  that  another  ethnologist,  as  well 
equipped  as  Dr.  Cvijic,  but  wholly  above  suspicion  of  having  any  **  axe  to  grind," 
will  verify  his  results  in  Macedonia,  we  do  not  withhold  assent  from  his  midn  conten- 
tion. The  experience  of  every  well-qualified  observer,  who  has  seen  the  people  witii 
his  own  eyes,  goes  to  prove  that  the  national  sense  of  nine-tenths  of  the  Macedonian 
Christian  population  is  still  quite  fluid,  and  that  the  stress  laid  by  rival  claimants 
on  lingmstic  and  historical  considerations  has  created  a  mass  of  false  opinion  in 
Europe,  which  is  not  shared  in  the  country  itself.  Except  in  certain  frontier  dis- 
tricts, like  Razlog  on  the  one  side,  or  the  lower  Vistritza  valley  on  the  other,  the 
population  is  essentially  Macedonian,  and  only  accidentally  or  temporarily  Bulgar  or 
Greek ;  and  beyond  that  fact  let  us  admit  at  once  that  we  know  uncommonly  little 
about  it.  Originally,  it  was,  probably,  to  a  large  extent,  one  with  the  Slavonic  mass 
upon  which  the  North  Asiatic  Bulgar  imposed  himself  in  the  lands  immediately 
south  of  the  Danube ;  and  it  differs  now  from  the  Bulgarian  just  in  that  one  all- 
important  respect — that  it  remains  pure  Slav,  and  not  Bulgar-Slav. 

With  Dr.  Cvijic's  treatise  before  one,  it  is  impossible  to  attach  much  importance 
to  such  records  of  less  instructed  travellers  as  are  set  forth  in  either  the  '  Pictures' 
of  Mr.  Prazer,  or  the  *  By-paths '  of  Mr.  von  Herbert ;  but  we  would  distinguish 
between  these  books,  to  the  advantage  of  the  former.  Mr.  Frazer's  volume  is  quite  a 
good  bit  of  "  special  correspondent  **  work.  He  knows  nothing  of  the  vemacolars, 
and  he  galloped  over  well-trodden  paths ;  but  he  shows  himself  acute,  sensible,  and 
laudably  fair  according  to  his  lights.  Mr.  von  Herbert,  on  the  other  hand,  evidently 
knows  something  of  the  Turkish  and  a  little  of  the  Bulgarian  tongue,  and  he  implies, 
rather  than  states,  that  he  penetrated  many  dark  comers.  But  a  writer  who  infuses 
so  much  meretricious  romance  into  his  narrative,  has  only  himself  to  blame  if  he 
convinces  least  when  he  wishes  to  do  so  most.  He  may  know  "  things  not  generslly 
known  "  about  the  gipsies  of  the  Balkans  and  about  many  other  picturesque  indi- 
viduals, but  few  who  read  his  book  would  accept  his  evidence  without  a  deal  of 
corroboration. 

Mr.  Brailsford  is  in  a  different  category.  He  has  not  Dr.  Cvijic's  qualiica- 
tions  for  discussing  the  ethnology  of  the  Macedonians,  but,  on  the  other  hand,  he 
has  enjoyed  unusually  good  opportunities  for  studying  the  actual  political  groop" 
ing  in  the  most  disputed  districts.  His  acquaintance  with  Greek  populations  is  not 
of  yesterday,  and  he  went  to  the  Slavs  of  Macedonia  under  circumstances  which 
enlisted  their  sympathies  in  an  especial  degree.  He  has  studied  the  latter  with 
an  open  and  well-instructed  mind,  and,  so  far  as  he  was  able,  has  penetrated  belov 
the  surface.    As  an  account  of  the  modifications  introduced  into  the  political 
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grouping  by  the  Bulgarian  activities  of  the  past  five  years,  his  book  is  by  far  the 
best  we  have,  and  as  a  fair  record  of  the  state  of  things  up  to  the  present  date, 
it  will  retain  permanent  value.  He  concerns  himself  in  the  main  with  actualities, 
and  has  as  little  belief  as  Dr.  Cvijic  in  the  practical  value  of  the  historic  claims  put 
forward  by  the  rival  claimants.  If  those  interested  in  the  Balkan  question  will 
read  Dr.  Cvijic  first,  and  then  Mr.  Brailsford,  discounting  the  latter's  certainty  by 
recollection  of  the  former's  scientific  doubts,  they  will  arrive  at  as  fair  a  view  as  is 
attainable  in  these  latter  days. 

The  work  of  Mr.  Lyde  and  Colonel  Mockler-Ferryman  stands  quite  apart  from 
the  rest.  It  is  an  attempt  to  state  the  effect  which  the  permanent  geographical 
conditions  of  the  Balkan  lands,  and  the  recent  modifications  introduced  into  them 
by  military  engineers,  would|  have  on  strategic  operations  in  the  future.  A  short 
account  of  the  Balkan  campaigns  of  the  eighteenth  and  nineteenth  centuries  is 
added  by  way  of  proof  and  illustration.  The  book  is  very  interesting,  and  one  feels 
throughout  that  one's  idea  of  the  geographical  conditions  gains  much  precision  by 
reading  a  consideration  of  them  from  a  single  point  of  view.  At  the  same  time  the 
book  often  lacks  the  touch  of  one  acquainted  at  first  hand  with  all  the  country 
described,  and,  we  fancy,  would  be  annotated  considerably  by,  say,  the  Austrian 
general  staff.  The  dogmatic  laws  of  the  military  school  are  subject  to  a  good  deal 
of  modification — ambulando  I 

D.  G.  H. 

AMERICA. 

The  Selkibk  Range. 

*  The  Selkirk  Range.*     By  A.  O.  Wheeler,  f.b.g.s.    Ottawa :  Government  Printing 

Bureau.    1905. 

The  Dominion  Qt)vernment  have  issued  the  first  volume  of  what  is,  practically, 
a  monograph  on  *'  the  Selkirk  range  "  in  British  Columbia.  The  author,  Mr.  Arthur 
0.  Wheeler  (Topographer  to  the  Department  of  the  Interior),  describes  the  work  of 
his  first  year's  survey  thus  :  "  A  continuous  zone  has  been  topographically  surveyed 
for  some  miles  on  either  side  of  the  railway  (connecting  with  a  previous  survey  of 
the  Columbia  valley),  forming  a  base  from  which  the  work  can  be  expanded  in  any 
required  direction.  During  the  second  year  the  survey  was  extended  southward  to 
embrace  all  previous  travel  and  explorations  of  the  higher  Selkirk  summits,  and  to 
enable  a  reliable  guide-map  to  be  furnished  to  tourists  and  mountaineers.'' 

The  Dominion  Government  were  fortunate  in  their  selection  of  Mr.  Wheeler  for 
such  a  work,  and  he  has  produced  a  most  readable  book,  profusely  illustrated. 
Photographs  of  mountains  and  glaciers  predominate,  but  those  of  the  characteristic 
plants  amid  their  natural  environment,  by  Mrs.  Charles  Schaffer,  cannot  fail  to 
interest  other  readers  than  those  who  can  call  themselves  botanists,  and  the  appen- 
dices on  geology,  zoology,  botany,  and  meteorology  make  the  work  complete. 

Now  that  the  Selkirks  have  been  pierced  by  a  railway,  trails  opened,  and  forests 
bumed,it  is  hard  to  realize  the  barrier  which  this  range  formed  in  its  primeval  grandeur. 
The  rivers  through  the  prairie  regions  and  the  streams  of  British  Columbia  were  the 
routes  followed  by  the  fur  traders  of  the  early  days.  In  many  cases  these  pioneers 
from  the  east  pushed  their  way  into  the  Rockies,  and  in  course  of  time  crossed  the 
Divide  and  made  their  way  down  into  British  Columbia.  The  Athabasca  pass,  how- 
ever, which  avoided  the  Selkirk  region,  was  the  favourite  route. 

In  1867  an  entirely  new  system  of  exploration  was  inaugurated,  when  an 
Imperial  Commission  was  appointed  to  explore  for  a  railway  route  to  connect  ocean 
with  ocean.  When  boys  of  the  generation  now  passing  away  were  reading  Fenimore 
Gooper'B  novels,  and  living  in  imagination  with  bufialoes,  grizzly  bears,  and  Red 
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Indians,  Ciipbain  Palllscr,  Sir  James  Hector,  and  their  party  were  exploring  for  a  pass 
to  the  Columbia,  and  when  the  Kicking  Horse  pass  was  discovered,  the  exploration 
of  the  Selkirk  range  flanking  that  pass  to  the  west  had  to  be  tackled.  In  1872, 
"  Mr.  Walter  Moberly  and  his  assistants  were  the  first,  of  whom  there  is  a  record, 
to  penetrate  the  northern  portion  of  the  Selkirk  mountains.  ...  It  was  not  till 
sixteen  years  later  (1881)  that  Major  Rogers  traced  the  Illicellewaet  river  to  its 
source,  .  .  .  and  gazed  upon  the  little  marshy  meadows  nestling  snugly  amoog 
patches  of  spruce  trees  at  the  summit  of  the  pass  through  which  the  railway  was 
destined  to  run." 

In  the  appendix  is  a  most  interesting  account  of  Major  Roger's  journey,  by  his 
nephew.  Travellers  nowadays  will  be  surprised  at  the  "iron-clad  contract"  that 
was  necessary  to  compel  his  Indian  packers  to  go  through  with  the  job.  Passing 
from  these  early  explorations,  Mr.  Wheeler  devotes  Part  iii.  of  liis  book  to 
"Previous  Surveys."  The  railway  was  pushed  through  before  any  map  of  the 
range  was  attempted,  and  I  must  take  this  op]X)rtuuity  of  thanking  Mr.  Wheeler  for 
his  appreciative  remarks  on  the  rough  survey  which,  with  the  assistance  of  the 
Royal  Geographical  Society,  I  carried  out  in  1888. 

The  Selkirks  have  now  lost  much  of  their  mystery,  and  fire  has  deprived  them 
of  some  of  their  beauty,  but  they  are  now  accessible,  and  guides  brought  from  the 
Bernese  Oberland  are  to  be  found  at  Glacier  every  year,  to  pilot  visitors  over  the 
glaciers  and  to  the  summits  of  peaks,  from  which  views  of  surpassing  beauty  in 
the  clear  air  of  the  Selkirks  may  be  enjoyed.  Beyond  the  zone  now  surveyed  there 
are  still  untrodden  glaciers  and  unclimbed  peaks,  and  in  approaching  them  moun- 
taineers of  the  future  will  meet  with  all  the  difficulties  presented  by  the  primeval 
forests  which  rendered  the  Selkirks  so  perplexing  to  the  early  pioneers. 

Mr.  Wheeler,  in  dealing  with  "  Mountaineering  in  the  Selkirks,"  says,  "  Many 
fine  peaks  have  not  been  approached  at  all.  Noticeably,  an  isolated  rock  tower 
with  several  outlying  spurs  and  dependent  glaciers  immediately  to  the  west  of 
Mount  Bonney.  It  has  been  named  Mount  Smart."  "North  of  Hermit  range  at 
least  three  isolated  peaks  rise  supreme  above  their  fellows,  one  of  them,  that  to  the 
north-east,  undoubtedly  the  highest  in  the  Selkirk  range.  There  is  much  that  may 
yet  be  done  before  these  peaks  are  known,  named,  and  mapi)ed."  Mr.  Wheeler  has 
here  touched  a  note  which  will,  no  doubt,  find  a  response  in  the  near  future. 

W.  S.  G. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Survey  Methods. 

'  Hydrographic  Surveying  :  Methods,  Tables,  and  Forms  of  Notes.*    By  S.  H.  Lea. 
New  York  :  The  Engineering  News  Publishing  Co.    1905.    Price  S».  nti. 

This  book  is  intended  for  the  instruction  of  surveyors  of  water  in  any  shape  or 
form.  It  is  obvious  that  sounding  work  is  more  expeditious  and  accurate  if  carried 
out  from  a  steam  or  motor  boat  than  from  a  row-boat.  The  author  might  specially 
note  this  point  in  a  future  edition.  In  one  or  two  matters,  such  as  sounding  with 
ordinary  lines,  the  author's  method  seems  rather  antiquated,  but  his  directions  for 
carrying  out  the  operation  are  clear  and  good.  There  are  some  interesting  chapters 
on  fixing  the  flow  of  water  in  a  river,  and  many  ingenious  instruments  and  the 
methods  of  using  them  are  described. 

Weirs  and  their  construction  are  discussed,  a  matter  about  which  there  is  still 
much  to  learn.  The  book  deals  only  with  methods  in  use  in  the  United  States,  but 
will  prove  a  useful  and  instructive  manual  to  those  who  are  engaged  in  similar  work 
over  here. 

D.  W.  B. 
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Tides  and  Waves. 

•  A  Practical  Manual  of  Tides  and  Waves.*    By  W.  H.  Whooler,  O.K.    London  : 

Longmans.     190G. 

This  useful  manual  gives  an  interesting  account  of  the  tides  and  of  wave-forma- 
tion, setting  forth  the  different  theories  and  methods  of  their  investigation  and  the 
practical  results  obtained.  The  author  shows  that  there  are  many  mathematical 
problems  involved  in  the  elucidation  of  the  correct  history  of  the  tidal  system. 
The  chapters  on  the  effects  of  wind  and  atmospheric  pressure  are  clear  and  good. 
Many  examples  are  given.  The  chapter  on  tides  in  rivers  is  also  inte^-esting. 
There  is  a  good  account  on  the  effect  of  the  wind  on  the  waves  at  sea,  and  also  of 
the  occurrence  of  what  the  author  calls  seaquakes,  and  of  the  great  single  waves 
sometimes  encountered  with  disastrous  results.  It  is  curious  that  the  author  goes 
back  to  the  beginning  of  the  last  century  for  some  of  his  data  on  these  points,  but 
entirely  overlooks  the  fact  that  there  have  been  quite  recent  investigations  on  the 
effect  of  wind  force  on  waves  at  sea. 

The  book  is  a  useful  one,  and  can  be  confidently  recommended  to  all  who 
are  interested  in  the  problems  treated  of. 
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EUROPE. 

The  Frisohe  Haff,  on  the  German  coast  of  the  Baltic,  is  the  subject  of  a  pajMsr 
by  Dr.  G.  Braun,  of  KSnigsberg,  who  has  previously  been  known  to  geographers  for 
his  investigations  of  some  of  the  North  German  lakes  {Zeitschrift  f.  Qew'dsserkundey 
VIL  Band,  3  Heft).  Dr.  Braun  has  worked  up  the  data  scattered  in  previously 
existing  literature  with  the  results  of  his  own  observations,  so  as  to  present  a  concise 
view  of  the  general  physical  conditions  of  the  lagoon.  The  morphological  features 
are  marked  by  considerable  diversity,  as  the  Haff"  touches  not  only  the  East  Prussian 
zone  of  depression,  but  the  more  elevated  ground  formed  by  the  diluvium  of  the 
ice-age.  The  coasts  show  three  distinct  forms:  that  of  the  lo\v-lying  alluvium, 
the  so-called  "  Hakenkiiste"  formed  by  dunes,  and  the  cliffs  of  the  diluvium.  The 
alluvium  is  extending  its  area  and  introducing  modifications  of  form,  while  the 
higher  portions  are  being  more  slowly  worn  away.  The  Haff  (which  word  is 
the  equivalent  of  the  Danish  Eav,  "  sea,"  while  the  distinctive  epithet  refers  to  the 
comparative  freshness  of  its  water)  was  fonned,  on  the  site  of  a  dejjression  dating 
from  the  ice-»nge,  by  the  heaping  up  of  the  material  brought  down  by  the  Vistula, 
under  the  action  of  the  current  which  runs  along  this  coast.  Dr.  Braun  deals  fully 
with  the  regime  of  the  water  and  its  movements.  The  lagoon  is  remarkably  shallow, 
the  maximum  depth  being  only  16A  feet.  The  water-supply  is  derived  mainly 
from  the  Nogat  branch  of  the  Vistula  and  (to  a  less  extent)  from  the  Pregel.  An 
admixture  of  fresh  and  salt  water  takes  place  through  the  "  Tief,"  or  outlet,  near 
Pillau,  the  currents  in  which  vary  under  the  influence  of  winds.  For  a  considerable 
proportion  of  the  year  there  is  an  influx,  even  at  the  surface,  and  observations  of 
temperature  and  salinity  show  that  when  there  is  an  outflow  of  fresh  water  at  the 
surface,  there  is  frequently  an  undercurrent  of  salt  water  setting  inwards.  Cases 
are  known  in  which  the  flow  from  surface  to  bottom  has  been  reversed  in  a  single 
day,  though  the  process  is  usually  slower.  The  conditions  are  similar  outside  the 
outlet,  where  the  lagoon  water  can  be  sharply  distinguished  from  the  sea  water  by 
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its  colour.  The  salt  undercurrent  can  often  be  traced  almost  to  the  inner  extremity 
of  the  lagoon,  but  is  confined  to  the  central  channel.  The  Konigsberg  ship-canaJ 
is  generally  filled  with  brackish  water,  though  the  rest  of  the  lagoon  may  be 
entirely  fresh.  Great  variations  of  level  occur  under  the  action  of  the  wind. 
Dr.  Braun  concludes  with  some  notes  on  the  economic  relations  of  the  Haff,  which 
by  means  of  the  ship-canal  participates  in  over-sea  commerce,  while  standing  at  the 
head  of  the  German  coast  waters  for  interior  traffic.  In  the  days  of  smaller  craft 
the  position  was  more  favourable  than  at  present  to  the  towns  round  its  shores, 
most  of  which  have  of  late  years  seen  their  prosperity  diminish.  Konigsberg, 
however,  forms  an  exception,  since  the  opening  of  the  ship-canal,  whidi  has 
favoured  it  at  the  expense  of  Pillau. 

Geography  in  Hungary. — From  the  annual  report  of  the  President  of  the 
Hungarian  Geographical   Society,  Prof.  L.  von  Loczy,  the  following   statements 
indicative  of  the  present  state  of  geographical  research  as  pursued  in  Hungary  may 
be  cited.    In  his  treatise,  '  Regularization  of  Rivers  and  Improvement  of  Soil  in 
China '  (in  the  Hungarian  language).  Dr.  Jeno  Cholnoky,  well  known  for  his  tiavds 
in  Eastern  Asia,  has  given  an  excellent  picture  of  the  hydrography  of  the  great 
Chinese  plain.    At  the  instigation  of  the  Oriental  Congress  at  Rome  there  has  been 
formed  an  International  Union  for  the  Anthropogeographical  Study  of  Asia,  and  to 
this  union  a  Hungarian  commission  has  also  been  affiliated.   Dr.  George  Almisy  and 
the  geologist,  Dr.  Gyula  Prinz,  will  shortly  enter  on  a  journey  of  research  in  the 
interior  of  Asia.    The  Russian  explorations  in  the  Caspian  sea  confirm  an  old 
opinion  of  L6czy's,  according  to  which  animal  bodies,  rotting  at  the  bottom  of 
retired  seas  in  foul,  stagnant  water,  and  covered  with  a  layer  of  mud,  yield  petroleum. 
The  ancient  petroleum-beds,  in  the  early  Tertiary  strata  of  the  Caucasus,  as  also  of 
the  Carpathians,  may  in  their  time  have  arisen  in  land-locked  sea-basins  in  the 
same  way  as  the  deposits  of  animal  bodies  on  the  present  floor  of  the  Black  and 
the  Caspian  seas.    Towards  the  investigation  of  their  own  land  contributions  have 
again  been  made,  more  particularly  by  the  Royal  Geological  Institute  and  the 
Hungarian  Geological  Society  connected  with  it.     For  the  study  of  the  South 
Carpathians  and  the  Transylvanian  Alps  the  work  of  Baron  Fr.  Nopesa,  jun., 
on  the  *  Geology  of  the  District  between  Gyulafeh^rvir,  Deva,  Russkabinya,  and 
the  frontier  of  Roumania*  (in  Hungarian),  will  hardly  be  dispensed  with  by  the 
geographer.     The  treatise,  too,  of  Vilmos  GUll,  Aurcl  Liffa,  and  Imre  Timko,  on 
the   Ecseder  moor  and  its  agricultural  conditions,  has  a  geographical  bearing. 
Both  works  appear  in  the  Year  Book  of  the  Royal  Hungarian  Geological  Institute 
(14th  vol.).    Among  the  agro-geological  reports  noteworthy  observations  on  the 
physiogeographical  conditions  of  the  Aliold  are  to  be  found.    In  the  region  of  the 
Krapina  commune  (Styrian  frontier)  Prof.  Goryanovics-Kramberger  of  Agram  dis- 
covered remains  of  diluvial  man,  together  with  remains  of  the  Rhinoceros  Merhii^ 
and  placed  the  results  of  his  investigations  before  the  Hungarian  Geological  Society. 
The  same  geologist  is  also  publishing,  with  explanatory  text,  the  geological  map  of 
Croatia,  on  the  topographical  basis  of  the  Austro-Himgarian  special  map-sheets 
on  the  scale  of  1 :  75,000.      In    the   journal    of   the    above-mentioned  society 
has  also  appeared  (in  Gemaan)  a  treatise  by  Dr.  Fritz  Freeh,  professor  in  Brealau 
University,  on  the  animal  world  of  the  marine  deposits  of  the  Carboniferous  period  in 
Hungary,  a  paper  of  no  small  importance  for  the  palaeogeography  of  Hungary.    For 
over  twenty  years  the  hydrographical  department  of  the  Ministry  of  Agriculture  has 
been  occupied  with  the  study  of  the  waters  of  the  land.    In  its  service  the  hydro- 
logist,  Odon  Bogddnfy,  has  published  (in  Hungarian)  his  *  Hydraulics  of  Natural 
Running  Waters.*    In  these  two  volumes  the  data  bearing  on  the  hydrography  and 
hydrology  of  the  Hungarian  rivers  have  a  geographical  import.    By  the  publicatioo 
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(in  Hungarian)  of  Yiczian's  work  on  the  water-power  of  HuDgary,  the  Ministry 
has  rendered  a  service,  not  alone  to  technology,  but  also  to  national  ecoQomy  and  to 
geography.    Of  geomorphological  importance  is  the  prize-essay  of  Vilmos  S^bdnyi, 
on  the  'Hydrography  of  the  Tributary  Rivers  on  the  Left  Bank  of  the  Danube, 
with  special  reference  to  the  Formation  of  Terraces,*  published  by  the  Academy 
of  Sciences.     Of  the  geographical  literature  of  a  popular  character,  published  in 
Hungary,  mention  can  only  be  made  here  of  the  magnificent  work  of  Franz  G&spdr 
in  several  volumes,  richly  illustrated,  entitled  *The  Book  of  Culture*  (in  Hun- 
garian).   Of  this  work  one  volume,  wholly  devoted  to  geography,  is  now  being 
printed.    A  large  Hungarian  general  atlas  is  also  in  immediate  prospect  of  publica- 
tion.   The  interruption  which  has  occurred  in  the  publication  of  the  *  Results  of  the 
Scientific  Exploration  of  the  Balaton  Lake '  (in  Hungarian  and  German),  is  connected 
with  the  political  situation.    Among  the  publications  under  this  head,  the  great 
work  of  the  lamented  Janos  Jank6,  on  the  *  Ethnography  of  the  Dwellers  surround- 
ing the  Balaton  Lake,'  is  being  re- written  and  translated  into  German.    Lastly, 
the  Berlin  International  Seismological  Conference  of  August,  1905,  has  founded  the 
"  International  Union  for  the  Observation  of  Earthquakes,'*  and  has  elected  as  its 
secretary  Dr.  Rad6  von  K5vesligethy,  Professor  of  Geophysics  and  Geodesy  at  Buda- 
pest.   Under  this  stimulus  a  seismological  station  of  the  first  rank  has  now  been 
erected  in  Budapest,  the  management  of  which  has  been  committed  to  Eovesligethy. 

ASIA. 

Kr.  and  Hrs.  Workman  in  the  Vnn  Knn  Konntaini. — A  correspondent 

writes:  "Mrs.  Fanny  Bullock  Workman  and  Dr.  William  Hunter  Workman  have 
successfully  completed  their  exploration  of  the  Nun  Kun  mountain  group  in  Suru, 
Kashmir,  the  expedition  having  occupied  ten  weeks.*    They  were  accompanied  by 
the  Italian  guide,  Cyprien  Savoy e,  who  was  with  them  in  Baltistan  in  1903,  and  six 
porters.    The  entire  circuit  of  the  Nun  Run  group  was  made  for  the  first  time,  this 
involving  a  rough  journey  of  between  90  and  100  miles  from  Suru,  just  north  of  the 
mountains,  out  and  return.    The  distance  was  considerably  increased  owing  to  the 
necessity  of  making  three  extra  marches  up  the  Randun  valley  to  find  a  fording- 
I^ace  over  the  glacier-fed  Suru  river,  greatly  swollen  from  the  unusual  melting  of 
the  ice,  due  to  the  prolonged  fine  weather  and  great  heat.    In  making  this  circuit, 
three  glaciers  were  ascended  and  two  descended,  three  snow-cols  of  over  17,000  feet 
and  one  600  feet  lower  crossed,  and  one  steep  pathless  rock  mountain  traversed, 
probably  never  before  trodden  by  human  foot    The  central  portion  of  the  Nun  Kun 
massif  rises  sharply  high  above  the  steep  jagged  peaks  that  guard  the  approaches  to 
it  on  all  sides.    At  an  altitude  of  over  20,000  feet  it  culminates  in  an  oblong  glacial 
basin,  3  miles  long  by  2  wide,  enclosed  by  five  rock  and  snow  sunmiits,  three  of  which 
tower  to  heights  of  over  23,000  feet,  the  highest  having  been  fixed  at  23,447 
feet.    To  explore  this  portion,  a  base  ccunp  was  established  above  the  north  lateral 
moraine  of  the  Shaffat  glacier,  at  an  altitude  of  15,100  leet,  from  which  two  snow 
camps  were  made  on  the  wild,  broken,  glacial  slopes  above,  at  altitudes  of  17,657 
and  19,893  feet,  and  two  more  in  the  high  glacial  basin  at  altitudes  of  20,632  and 
21,300  feet.     On  the  two  nights  passed  at  this  camp,  the  temperature  fell  to  —  4*^  and 
—  6°  Fahr,    The  highest  peak  having  been  found  to  be  inaccessible  from  the  basin, 
an  ascent  was  made  of  the  next  highest,  23,2H4  feet,  its  steep,  broken,  ice- covered 
slopes  demanding  hours  of  step-cutting  and  the  exercise  of  the  greatest  caution. 
At  a  height  of  22,666  feet,  as  clouds  were  beginniLg  to  obscure  some  important 


*  A  first  exploration  of  this  group)  by  Dr.  A.  Neve  and  the  Rev.  C.  £.  Barton,  was 
described  in  the  Alpine  Journal  for  February,  1903  (see  Jotimal,  vol.  21,  pi  671). 
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landscape  features,  Dr.  Workman  and  one  porter  stopped  to  make  obfiervations  and 
take  photographs  before  the  view  should  be  cut  off;  while  Mrs.  Bullock  Workman, 
with  guide  and  one  porter,  went  on  to  complete  the  ascent,  which  gives  her  a  place 
in  the  small  category  of  those  who  have  passed  23,000  feet.  The  continued  daily 
exertion  in  rarefied  air,  the  loss  of  sleep  owing  to  disturbance  of  respiration  by  the 
altitude,  and  the  effect  of  the  great  cold  upon  the  vital  powers  thus  weakened, 
proved  trying  to  all,  and,  after  five  sleepless  nights  at  19,900  feet  and  above,  ail  fdt 
the  need  of  returning  to  lower  altitudes.  Later,  from  the  Barmal  La,  17,228  feet, 
ascents  were  made  of  two  sharp  snow^-peaks,  one  on  each  side  of  the  head  of  the 
Barmal  glacier,  whose  final  slopes  rose  at  from  70°  to  73*^.  The  first  had  an  altitude 
of  18,750  feet,  and  the  second,  D  41  of  the  Survey,  that  of  20,168  feet  On  tiie 
summit  of  the  latter,  the  party  was  enveloped  in  a  dense  fog,  accompanied  by  an 
icy  wind,  which  lasted  for  several  hours.  In  this  the  descent  was  accomplished  by 
following  the  trace  which  had  been  made  in  ascending.  The  topographical  features 
of  the  region  were  found  to  differ  materially  from  those  shown  on  any  existing  map. 

Mr.  W.  Biokmers  in  Central  Asia. — Mr.  Rickmers  writes  from  Gann,  Id 
Bokhara,  under  date  September  1,  1906,  stating  that  he  has  traversed  the  Zarmfshan 
valley  throughout  the  whole  length,  ascending  to  the  very  head  of  the  glacier  beyond 
the  point  reached  by  Mushketoff  in  1880.  He  found  the  Macha  pass  to  be  only  a 
lateral  saddle.  The  glacier  has  receded  considerably  of  late,  having  lost  about 
100  feet  of  its  length  since  last  year.  Mr.  Kickmers  has  made  some  interesting 
observations  on  the  glacial  and  other  phenomena  of  the  district,  and  has  visited  the 
Fantagh  group,  mapping  its  southern  portion,  and  studying  the  lakes,  moraines, 
landslips,  and  glaciers  of  the  Pasrut  valley.  Writing  again  on  September  22,  he 
reports  having  completed  a  thorough  investigation  of  the  central  portion  of  the 
Peter  I.  range. 

Oreat  Britain  and  Tibet — The  text  of  the  Convention  between  this  coontry 
and  China,  signed  at  Peking  on  April  27  last,  confirming  the  treaty  negotiated 
by  Sir  F.  Younghusband  in  1904,  has  been  printed  as  a  parliamentary  paper  Q  Treaty 
Series,'  No.  9,  1906).  By  Art.  2  Great  Britain  engages  not  to  annex  Tibetan 
territory,  nor  interfere  in  the  administration  of  Tibet,  while  China  undertakes  not  to 
permit  any  other  foreign  nation  to  do  the  like.  In  regard  to  the  section  of  Art  9 
of  the  original  treaty,  which  stipulated  that  no  concessions  for  railways,  roads, 
telegraphs,  mining,  and  other  rights  shall  be  granted  to  any  foreign  power,  it  is  now 
stated  that  such  concessions  are  denied  to  any  ntate,  or  the  subjects  of  any  state, 
other  than  China ;  permission  being,  however,  given  for  the  telegraphic  connection 
with  India  of  the  trade-marts  to  be  opened  in  accordance  with  the  former  treaty. 
The  text  of  that  treaty  is  printed  as  an  annex. 

Dr.  Tafers  Journey  to  Tibet. — A  letter  from  this  explorer  is  printed  in  the 
ninth  number  of  Petermanns  Mitteilungen,  which  shows  that,  nothing  daunted  by 
the  disaster  which  befel  him  on  his  first  attempt  to  enter  Tibet  from  Euku-nor,  he 
has  made  a  renewed  advance  in  this  direction,  though  it  does  not  appear  how  far  be 
had  penetrated  at  the  time  of  writing,  his  letter  (written  on  April  17  last)  being 
merely  headed  "Tibet,  Lagerplatz  IV.,  ca.  1700  m.  hoch."  He  is  travelling  as  a 
Eashgarian  merchant,  his  caravan-bashi  posing  as  a  second,  while  his  ten  men,  most 
of  them  experienced  in  travel  in  Tibet  and  neighbouring  regions,  and  apparently 
trustworthy,  are  all  armed  with  Remington  rifles.  He  had  been  waiting  for  some 
days  in  a  snowstorm  in  order  to  complete  his  supply  of  baggage  animals,  which  he 
hoped  to  make  up  to  one  hundred,  seventy  of  them  yaks.  He  complained  of  th« 
treatraeot  he  had  met  with  from  the  local  authorities  in  the  Kuku-nor  district, 
having  received  nothing  in  the  way  of  indemnity  for  the  plunder  of  his  caravan, 
although  the  Amban  had  exacted  a  fine  of  about  £150  from  the  chief  in  whose 
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district  the  attack  had  taken  place.    In  his  opinion,  a  new  Boxer  revolution  was  in 
full  course  of  being  hatched  in  that  part  of  the  empire. 

AFBIOA. 

The  Rftinfall  of  Africa* — ^An  attempt  to  bring  together  in  generalized  form 
the  now  rapidly  accumulating  data  on  the  rainfall  of  Africa  has  been  made  by 
Dr.  G.  Fraunberger,  who  has  published  the  resulting  rainfall  map  compiled  by 
him  in  Petermanns  Mitteilungen  (1906,  No.  4).    This  map  deals  only  with  mean 
annual  rainfall,  and  the  important  question  of  seasonal  distribution  is  not  touched, 
but  so  fur  aa  it  goes,  the  author's  work  is  a  valuable  step  in  advance,  being  based  on 
a  careful  study  of  almost  all  the  available  data,  while,  although  necessarily  still 
showing  only  the  broader  features  of  rainfall  distribution,  it  enters  into  considerably 
more  detail  than  previous  attempts  in  the  same  direction.    With  one  or  twot  excep- 
tions,* Dr.  Fraunberger  seems  acquainted  with  all  the  important  contributions  to 
the  subject  that  have  yet  appeared,  but  though  he  has  embodied  a  good  deal  of  the 
previous  results,  he  has  throughout  made  an  independent  study  of  the  data  (which 
consists  of  observations  from  over  four  hundred  stations),  and  has  not  hesitated  to 
make  corrections  where  necessary.    He  has,  perhaps,  in  one  or  two  instances  shown 
too  great  a  confidence  in  previous  work,  much  of  which  has  necessarily  been  given 
in  an  exceedingly  generalized  form,  and  though  positive  errors  have,  as  already 
remarked,  been  eliminated,  the  map  might  possibly  have  been  still  more  valuable 
had  it  been  based  solely  on  an  independent  study  of  the  records,  though  this  might 
have  involved  more  labour.    In  the  accompanying   letterpress  Dr.  Fraunberger 
mentions  the  principal  points  on  which  his  conclusions  differ  from   those  of  his 
predecessors,  and  also  sketches  the  influence  of  geographical  and  other  factors  in 
determining  the  distribution.    The  actual  observations  beiog  still  far  from  adequate 
to  afiford  a  complete  basis  for  such  a  map,  it  is,  of  course,  necessary  to  rely  to  a 
certain  extent  on  a  priori  deductions  or  indirect  evidence.     Thus  the  author 
depends  more  than  once  on  the  facts  of  vegetation  distribution,  though  these  are, 
perhaps,  not  quite  sufficiently  established  to  be  a  trustworthy  guide.     One  point  of 
difference  from  former  maps  is  the  smaller  annual  rainfall  assigned  to  the    Air 
and  Tibesti  highlands  near  the  southern  border  of  the  Sahara,  which  Dr.  Fraunberger, 
on  the  basis  of  Foureau's  observations  in  the  former,  places  at  under  200  mm. 
(8  inches).    This  is  the  lowest  step  Ju  his  scale,  which  ascends  in  the  main  map 
by  eleven  gradations  to  an  amount  of  over  4000  mm.  (160  inches).    The  heavy 
precipitation  near  the  head  of  the  Gulf  of  Guinea  is  shown  on  an  inset  by  a  different 
scale,  which  distinguishes  a  maximum,  along  the  small  strip  of  coast  west  of  the 
Kamerun  mountain,  of  over  10,000  mm.  (393  inches).    The  author  points  out  the 
influence  the    rift-valleys  (especially  in   the  case    of  Nyasa    and  Tanganyika) 
have  on  the  distribution  of  rainfall,  the  eastern  sides  being  markedly  drier  than  the 
western.     He  is  unable  to  account  for  the  comparatively  small  amount  of  precipita- 
tion on   the   Gold  Coast,  which   still   awaits   a  satisfactory  explanation.     Some 
corrections  will,  no  doubt,  bo  necessitated  when  the  data  become  more  complete. 
Thus  it  seems  i)o&sible,  at  least,  that  the  rainfall  assigned  to  the  Ruwenzori 
range  is  too  small,  being  shown  as  considerably  less  than   that  of  various  other 
mountainous  areas  of  East  Africa.     A  table  gives  the  observed  annual  precipitation 
at  about  four  hundred  stations,  with  a  statement  of  the  number  of  years  (still  far  too 
few  in  the  majority  of  cases)  during  which  observations  have  been  made. 

Mr.'^Yischer's  Expedition. — A  Router  telegram  from  Tripoli,  dated  October  19, 

*  No  account  seems  to  have  been  taken  of  Mr.  Sutton^s  work  with  respect  to  South 
African  rainfall,  or  Sir  Harry  Johnston's  rainfall  map  of  Ugnnda,  printe<I  by  the 
Intelligence  Division  in  1900. 

2  M  2 
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reports  that  Mr.  Vischer  (ante,  p.  181)  was  attacked  by  Tuareg  near  Tejini  (a 
place  on  the  route  south  from  Murzuk,  about  120  miles  from  that  town),  but 
repulsed  his  assailants  with  the  help  of  the  villagers.  The  date  of  the  occurrence 
is  not  stated. 

Colonel  Laperrine  in  the  Sahara. — A  now  expedition  into  the  heart  of  the 
western  Sahara  has,  as  is  stated  in  Qlohus  (90,  No.  12),  been  carried  out  this  last 
summer  by  the  indefatigable  Colonel  Lapperrine,  who  reached  Taodeni,  the  site  of 
the  well-known  salt  deposits.  The  march,  in  the  heat  of  summer,  was  an  exceedingly 
trying  one.  On  the  outward  route  no  pasturage  was  found  for  a  distance  of  125 
miles,  and  the  animals  suffered  much,  while  the  badness  of  the  water-supply  caused 
great  difficulties  on  the  homeward  march.  Colonel  Laperrine  does  not  share  Prof. 
Gautier's  opinion  that  Taodeni  is  the  site  of  a  former  inland  sea  on  which  the 
drainage  of  a  large  part  of  the  Sahara  converged,  as  the  salt  deposits  coyer  but 
a  small  area.     If  such  a  basin  exists,  he  thinks  it  must  be  sought  elsewhere. 

Br.  Frobenios  in  the  Cong^  Basin. — ^This  traveller  has  now  returned  to 

Germany  after  completing  his  researches  in  the  southern  Congo  basin  (^Zeitschrifi 
Qes,  Erdkunde,  Berlin,  1906,  No.  7 ;  cf.   Journal,  26,  672 ;  27,  629 ;  28,   181). 
The  last  section  of  the  journey  was  devoted  to  the  basin  of  the  Sankumi,  the 
northern  tributary  of  the  Easai  first  explored  by  Dr.  L.  Wolf,  but  which  has 
generally  remained  more  or  less  ofif  the  routes  of  travellers.     Although  Wolfs  map 
was  an  excellent  piece  of  work,  he  gave  no  detailed  account  of  the  river,  and 
Dr.  Frobenius  is  able  to  add  to  our  understanding  of  the  general  characteristics 
of  the  country  through  which  it  flows.     During  its  passage  across  the  plateau  land 
proper,  a  striking  feature  is  the  regular  alternation  of  low  and  high  banks,  due  to 
its  having  cut  through  the  surface  undulations  of  the  sandstone  formation.     About 
the  point  where  it  first  takes  a  westerly  course  the  banks  form  walls  of  stone, 
150  to  200  feet  high,  relieved  by  tall  forest.    To  the  south  of  this,  steppe,  and  to  the 
north,  forest  prevail.    The  river  passes  at  Batempa  through  a  rock-gate  and  enters 
the  flatter  land.    The  traveller  \vas  struck  by  the  rapid  increase  in  size  of  the 
streams  within  short  distances,  especially  in  the  case  of  the  Lubi,  which  must 
receive  most  of  its  supplies  by  percolation  from  the  plateau  swamps  through  lime- 
stone strata.    The  lower  part  of  the  Sankurru  is  very  unpleasant  to  navigate,  being 
very  shallow,  and  obstructed  in  the  dry  season  by  many  more  sandbanks  than  the 
Kasai.    Though  there  is  an  extensive  forest  in  its  upper  basin,  its  westward-flowing 
section  is  merely  bordered  by  a  narrow  strip  of  forest.    Dr.  Frobenius  thinks  that 
the  forest  through  which  Kund  and  Tappenbeck  passed  in  their  journey  to  the  north 
of  the  Kasai  cannot  extend  far  from  the  banks  of  the  Lukenye.    A  strange  tradition 
among  the  natives  has  it  that  in  ancient  times  the  Sankurru  flowed  north,  and  the 
accounts  of  the  arrival  of  people  from  this  direction  in  boats  recalls  some  of  the 
stories  told  to  Stanley  on  his  descent  of  the  Congo.    The  rainfall  in  this  region  has 
been  extraordinarily  heavy  this  year,  and  stories  are  told  of  whole  villages  being 
inundated  and  the  inhabitants  forced  to  build  platforms  on  piles  and  move  about  in 
boats.     With  regard  to  the  native  tribes,  the  traveller  says  that  about  Lusambo 
there  is  a  meeting  of  races  such  is  hardly  to  be  seen  elsewhere  in  Africa.    His  study 
of  the  Bassongo  Mino,  the  truculent  tribe  of  the  lower  Sankurru,  led  to  the 
unexpected  conclusion  that  they  form  part  of  a  series  of  tribes,  occupying  a  very 
large  area  within  the  bend  of  the  Congo,  who  all  speak  practically  the  same  dialect, 
use  the  same  bows,  shields,  and  other  articles,  and  live  in  similar  houses.    Light  is 
thrown  on  the  past  movements  of  races  by  the  present  distribution  of  ethnological 
characters,  among  others  the  use  of  the  throwing-knife. 

The  Frontiers  of  Higeria. — ^As  has  been  mentioned  in  the  Joumat^  joint 
commissions,  representing  Great  Britain  and  France  and  Great  Britain  aLd  Germany 
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respectiyely,  met  in  London  in  the  early  part  of  the  year  for  the  purpose  of 
making  proposals  for  the  drawing  of  the  boundary-lines  of  Nigeria,  to  the  north 
and  south  respectively,  on  the  basis  of  the  surveys  of  the  commission  which  had 
previously  examined  the  country  on  the  spot.  The  recommendations  of  the  Anglo- 
French  commissioners  were  adopted  in  a  convention  signed  in  London  on  May  29  and 
pinoe  ratified,  which  has  been  printed  as  Treaty  Series,  No.  14, 1906.  The  frontier 
decided  on  follows  a  very  irregular  course  defined *by  certain  fixed  points  which  are 
specified  in  the  text  of  the  Convention,  and  shown  on  a  large-scale  map  in  two 
sheets  annexed  to  it.  It  is  impossible  to  define  it  in  few  words,  but  it  may  be  said 
that  the  result  is  to  adhere  to  the  general  line  of  the  frontier  as  fixed  in  1904, 
though  one  or  two  modifications  of  more  importance  are  made  in  favour  of  France. 
Thus,  south  of  Zinder  the  line  runs  considerably  south  of  its  position  according  to 
the  agreement  of  1904,  while,  after  striking  Lake  Chad  at  the  mouth  of  the 
Komadugu,  it  slopes  to  the  south-east  before  reaching  the  meridian  35'  E.  of  Euka, 
which  has  hitherto  formed  the  extreme  eastern  limit  of  Northern  Nigeria,  as  indeed 
it  continues  to  be  south  of  13?  N.  This  is  to  secure  to  France  the  whole  eastern 
shore  of  the  lake,  which,  owing  to  the  growing  restriction  of  the  water  area  on  this 
side,  would  not  otherwise  be  the  case.  Among  other  provisions  of  the  convention 
is  one  guaranteeing  free  navigation  on  the  lake  both  to  British  and  French  subjects 
or  protected  persons.  The  southern  frontier  of  Nigeria,  from  the  neighbourhood  of 
Tola  to  Lake  Chad,  was  defined  in  accordance  with  the  recommendation  of  the 
commissioners  by  an  exchange  of  notes  between  the  British  and  Glenn  an  govern- 
ments on  July  16,  and  is  shown  on  a  map  given  in  the  Deutsches  Kolonialhlatt  for 
September  15.  The  same  system  has  been  followed  as  in  the  case  of  the  northern 
boundary,  straight  lines  as  a  rule  being  avoided,  but  the  line  defined  by  a  number 
of  points  or  natural  features  in  the  topography  of  the  country.  For  more  than  half 
its  course  the  line  follows  the  Yadseram  stream,  which  loses  itself  in  the  swamps 
south  of  Chad  in  the  neighbourhood  of  Dikoa,  and,  curiously  enough,  diverges  to  no 
great  distance  on  either  side  of  a  straight  line  from  the  Benue  near  Yola  to  Lake 
Chad.  The  last  part  of  the  boundary  cuts  the  meridian  35'  E.  of  Kuka,  at  a  point 
just  above  high-water  mark  of  the  lake,  which  was  marked  on  the  spot  by  two 
pillars  during  the  course  of  the  boundary  surveys. 

The  Place  of  Hornemann's  Death. — The  circumstances  of  Homemann's 
death  were  such  as  to  render  it  little  likely  that  all  the  uncertainties  connected 
with  it  will  ever  be  cleared  up.  According  to  the  report  sent  to  Captain  Lyon  in 
Murzuk  in  1819,  the  traveller  made  his  way  to  Noofy  (Nupe),  at  the  chief  town 
of  which,  "  Bakkanee,"  he  died.  Dr.  Pahde,  in  his  memoir  of  the  traveller  pub- 
lished in  1895,  thought  that  he  must  have  reached  the  Niger  between  Say  and 
Gomba,  and  was  inclined  to  identify  the  place  mentioned  with  Bikini,  one  of  the 
localities  touched  at  by  the  German  Togo  expedition  of  1895.  This  involved  the 
supposition  that  the  influence  of  Nupe  extended,  in  Hornemann's  time,  further 
north  than  in  more  recent  years.  The  writer  of  a  note  in  Globus  points  out,  how- 
ever, that  a  place  named  Bokane  exists  in  Central  Nupe,  a  little  north  of  Kabba, 
and  that  this  was  probably  the  place  in  question.  This  view  is  supported  by  the 
statement  of  Clarke  (*  Specimens  of  Dialects,'  p.  81 :  Berwick,  1848),  in  reference 
to  a  people  in  the  Nupe  country  near  Rabba,  that  "  it  was  in  this  part  of  Africa 
that  Homemann  died."  Bokane  may  once  have  been  the  chief  centre  of  Nupe, 
as  Flegel  mentions  an  extensive  wall  surrounding  it,  and  enclosing  cotton  planta- 
tions and  scattered  groups  of  houses. 

The  Gold  Coast  Interior.— A  Colonial  Report  (No.  493)  for  1905,  on  the 
Northern  Territories  of  the  Gold  Coast,  records  the  opening  of  a  new  administrative 
post  at  Navarro,  commanding  the  district  between  the  Sissili,  the  Red  Volta,  and 
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part  of  the  White  Volta.  Twenty-four  thousand  square  miles  in  area,  the  Terri- 
tories have  a  population  estimated  at  2,500,000.  The  rainfall  for  1905,  55*71  inches, 
greatly  exceeded  that  of  any  of  the  last  three  years.  A  large  market  has  already 
sprung  up,  and  many  Hausa  traders  have  settled  at  Navarro.  A  complete  re- 
organization of  the  administrative  centres  will,  it  is  hoped,  serve  to  draw  more 
closely  the  bonds  between  the  more  populated  regions  and  the  British  AdminiB- 
tration.  The  demand  for  clothing  which  has  suddenly  sprung  up  is  being  supplied 
at  present  by  the  Germans  in  Togoland.  The  Lobi-Dagarti  and  Dagomba  countries, 
too,  have  to  obtain  a  great  deal  of  cotton  for  cloth-making  from  Moshi  traders,  who 
get  it  from  French  territories.  There  is  a  promising  field  for  the  growth  of  sugar 
and  rice.  The  country  is  eminently  suitable  for  cattle-raising.  A  large  force  of 
young  men  is  available  for  labour  in  the  Tarkwa  and  Ashanti  mines,  their  utiliza- 
tion for  this  purpose  being  approved  by  the  chiefs.  The  year  under  review  is 
further  notable  for  the  issue  of  the  first  reliable  maps  of  the  northern  territories. 

AVXBICA. 

Afoent  of  Konnt  KcBIinley. — According  to  a  Renter  telegram  from  New 
York,  dated  October  3,  Dr.  F.  A.  Cook,  whose  new  expedition  to  Mount  McEinley 
was  referred  to  in  the  August  number  of  the  Journal  (p.  183),  has  succeeded  in 
reaching  the  summit  of  the  mountain,  which  is  the  highest  known  peak  in  North 
America.  It  will  be  remembered  that  Dr.  Cook  (who  took  part  in  the  Belgian 
Antarctic  Expedition)  made  the  circuit  of  Mount  McKinley  in  1903  (Journal, 
vol.  24,  p.  592),  and,  though  unable  to  complete  the  ascent  on  that  occasion,  reached 
a  height  of  over  11,000  feet.  The  total  height  assigned  to  the  mountain  by  the 
Geological  Survey  is  20,464  feet 

Drainage  Kodifloations  in  the  Black  Hills  and  Bighorn  Konntaint.— 

Among  the  many  studies  of  drainage  modifications  within  recent  geologic  times 
which  have  been  taken  up  with  so  much  ardour  on  all  sides,  is  one  by  Mr.  G.  B. 
Mansfield,  in  respect  of  the  above-mentioned  districts  of  the  United  States,  which 
has  appeared  in  the  Bulletin  of  the  Museum  of  Comparative  Zoology  at  Harvard 
(Geol.  Ser.,  vol.  8,  No.  3).  A  marked  feature  in  portions  of  the  Black  hills  district 
is  the  occurrence  of  beds  of  gravel  and  boulders,  sometimes  of  great  thickness,  and 
occupying  not  only  broad  valleys  like  that  of  Boulder  creek,  but  saddles  on  the 
divides  and  patches  on  the  shoulders  of  the  boundary  slopes  far  above  the  present 
streams.  Although  the  idea  has  been  held  that  some,  at  least,  of  the  deposits  were 
formed  on  the  shore  of  an  ancient  lake,  Mr.  Mansfield  considers  it  preferable  to 
regard  them  all  as  fluviatile  in  origin,  the  region  having,  since  their  formation,  been 
subjected  to  considerable  changes  in  its  drainage  system.  The  writer  has  carefully 
mapped  the  deposits,  and  compared  the  boulders  collected  with  samples  of  rocks 
occurring  in  ntu  in  the  district,  with  the  result  that  he  has  been  able  to  lay  down 
in  a  map  the  lines  of  movement  from  possible  places  of  origin.  These  agree 
remarkably  in  indicating  a  source,  in  each  case,  roughly  towards  the  south-west, 
and  it  may  therefore  be  supposed  that  the  ancient  stream  had  its  headwaters  in  this 
direction.  But  while  both  the  drainage  basin  and  direction  of  discharge  have 
remained  practically  the  same  to  the  present  day,  the  lines  along  which  that  dis- 
charge takes  place  are  not  identical.  Mr.  Mansfield  believes  that  the  Fost-Oligoceoe 
incision,  which  has  brought  about  the  changes  referred  to,  began  as  the  result  of 
an  increase  in  relative  humidity,  but  that  later  the  process  was  continued  as  the 
result  of  tilting,  which  brought  about  readjustments  of  drainage.  In  the  Bighorn 
mountains  the  history  has  been  somewhat  similar,  extensive  gravel  deposits  having 
accumulated  during  the  Pleistocene  period,  since  which  the  streams  have  entrenched 
themselves  deeply  below  the  old  valley-floors.     In  this  case,  too,  uplift,  and  not 
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climatic  OBcillation  alone,  seems  to  have  played  its  part,  and  great  opportunity  has 
been  given  for  the  development  of  adjusted  drainage,  striking  examples  of  which 
are  given  in  the  paper. 

I^ioaragua  and  the  Kosqnito  Territory.— Last  year,  on  April  19,  a 

treaty  was  signed  at  Managua  between  Great  Britain  and  Nicaragua,  by  which  the 
former  recognizes  the  absolute  sovereignty  of  Nicaragua  over  the  former  Mosquito 
Reserve,  as  defined  in  the  treaty  of  Managua  (now  abrogated)  of  January  18, 1860. 
Certain  privileges  are,  on  the  other  hand,  secured  to  the  Mosquito  Lidians  and 
Creoles  bom  before  1894,  including  exemption  from  military  service  and  from  all 
direct  taxation  for  fifty  years  from  the  ratification  of  the  treaty.  This  took  place  in 
August  of  the  present  year,  and  the  text  of  the  treaty  has  since  been  issued  as 
No.  11  (1906)  of  the  Treaty  Series  of  Parliamentary  papers. 

AU8T&ALA8IA  AND  PAOIFIO  ISLAHDS. 

The  First  Crossing  of  Koimt  Cook.— The  story  of  the  first  crossing  of 

Mount  Cook  is  told  by  Mr.  Malcolm  Ross  in  the  May  number  of  the  Alpine  Journal. 
The  start  was  made  by  Messrs.  Pyfe,  Graham,  Ross,  and  Turner  on  Tuesday, 
January  9,  11.15  p.m.,  from  Bivouac  rock  on  the  Haast  ridge,  whence  earlier 
climbers  too  have  set  out  to  scale  the  highest  pinnacle  of  the  Southern  Alps. 
Leaving  Glacier  dome,  1300  feet  above  the  Bivouac,  ten  minutes  past  midnight, 
and  making  a  descent  of  700  feet,  the  party  went  4  miles  across  a  plateau  (7000 
feet  high)  to  the  foot  of  the  north-east  ridge.  Climbing  the  long  snow-slope,  they 
encountered  in  the  eerie  dusk  before  dawn  a  serious  bergschrund.  Deftly  over- 
coming this,  they  were  startled  by  an  avalanche  crashing  with  thunderous  din  from 
the  ice-slopes  of  Mount  Tasman  to  the  plateau.  Three  hours  twenty-five  minutes* 
grim  work  from  the  schrund  gained  them  the  Zurbriggen  arSte.  By  9  a.m.  they 
stood  10,0C0  to  11,000  feet  high,  commanding  views  of  Mount  Tasman  close  on 
the  north,  Lendenfeldt,  Haast,  Haidinger,  De  la  Bdche,  Elie  de  Beaumont,  and  the 
Hochstetter  dome.  Across  the  valley  towered  Malte  Brun.  Farther  away  to  the 
north-east  stretched  a  100-mile  vista  of  range  on  range  far  as  eye  could  reach. 
After  an  hour's  rest,  the  party  again  set  to  cutting  steps  up  another  very  sharp 
snow-ridge.  Finally  at  1  p.m.,  Wednesday,  January  10,  thirteen  hours  forty-five 
minutes  from  the  time  of  leaving  the  Bivouac,  the  mountaineers  put  underfoot  the 
topmost  pinnacle  of  Aorangi,  12,397  feet  above  the  sea.  The  mountain  havinr^ 
been  climbed  from  the  Tasman  side,  it  was  boldly  resolved  to  descend  it  on  the 
Hooker  side.  This  descent,  perilous  in  places,  was  happily  accomplished,  and  on 
Thursday  morning,  just  after  midnight,  the  mountaineers  stepped  on  to  the  upper 
slopes  of  the  Hooker  glacier. 

The  Stmctnre-lines  of  Oceania.— This  is  the  subject  of  a  paper  by  Dr.  T.  Arldt 
in  Nos.  5  and  6  of  the  Zeitschri/t  of  the  Berlin  Geographical  Society  for  the  present 
year,  the  object  of  which  is  to  extend  the  investigations  of  Dana  into  the  prevailing 
directions  of  the  structure-lines  of  Oceania  by  a  more  detailed  examination  of  the 
region.  Dr.  Arldt  points  out  in  an  introductory  section  what  diverse  views  have 
been  held  as  to  the  past  geological  history  of  the  Pacific,  some  holding  that  ocean  to 
be  the  site  of  a  vast  former  land  mass,  while  others,  adhering  to  the  view  of  the 
permanence  of  ocean  basins  through  long  geologic  ages,  believe  it  to  be  the  field  of 
action  of  forces  which  have  only  in  recent  times  begun  to  thrust  up  mountain  ranges 
from  below.  A  decision  between  these  two  opposite  views  is  impossible  in  the 
existing  state  of  our  knowledge  of  the  geology  of  the  region ;  while  the  fact  that  the 
original  formations  of  so  large  a  part  of  the  area  are  masked  by  deep-sea  deposits 
makes  it  particularly  diflficult  to  gain  an  insight  into  the  past  physical  history.  The 
study  of  the  structural  lines  observable  in  the  island  groups  is  therefore  of  special 
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importance.  Dana,  in  his  *  Manual  of  Geology/  pointed  out  the  striking  pftraUelium 
which  prevails  in  the  directions  of  such  lines,  and,  in  order  to  throw  further  light 
on  this  point,  Dr.  Arldt  undertook  the  task  of  determining,  for  each  group  tlirooghout 
the  whole  area,  the  direction  of  the  loxodromes  of  the  main  tectonic  lines,  the  angles 
being  measured  from  north  through  east  to  south.  He  divides  the  whole  trsa 
into  an  inner  and  outer  arc — the  former  comprising  all  the  groups  nearest  to  the 
archipelago  and  Australia  (Melanesia,  New  Zealand,  etc.) ;  the  latter  the  Polynesian 
groups — with  the  additional  arc  of  the  Marianne  islands  showing  special  features 
of  its  own.  This  division  accords  in  the  main  with  the  geological  characteristics 
of  the  areas,  the  inner  zone  forming,  e.g,,  a  wide  girdle  of  Mesozolc  and  Tertiary  folds 
ranged  outside  the  pre-Carboniferous  folded  ranges  of  the  Australian  continent,  and 
marked  by  volcanic  activity  and  the  depression  of  certain  areas  within  it ;  it  is  to 
be  regarded  throughout  as  an  old  continental  area.  The  character  of  the  outer 
zone  is  not  so  clearly  marked.  The  result  of  Dr.  Arldt's  calculations  is  to  0Qn6nn 
the  main  theses  laid  down  by  Dana,  though  the  parallelism  is  not  always  quite 
so  striking  as  that  writer  supposed.  Thus,  in  the  case  of  the  Polynesian  groups 
the  greatest  difference  of  direction  amounts  to  21^,  instead  of  the  8^  which  he 
supposed.  Of  Dana's  characteristic  directions  (west-north-west  and  north-noith- 
east),  the  former  holds  good  for  the  outer  zone  as  a  whole,  and  in  a  less  degree 
for  the  north-west  part  of  Oceania  as  a  whole;  but  the  latter  does  not  agree 
so  well  with  the  reality.  Bectangular  intersection  of  different  systems  is  seen  in 
a  limited  number  of  cases.  Dr.  Arldt  thinks  that,  though  the  character  of  folded 
mountain  ranges  is  not  definitely  established  in  the  case  of  the  groups  of  the  outer 
zone,  the  parallelism  is  sufBciently  striking  to  argue  a  unity  of  origin,  and  that  the 
simplest  explanation  is  that  which  attributes  this  to  folding.  The  conformity  ot 
the  island  chains  with  the  older  mountain  systems  to  the  west,  which  recalls  other 
examples  in  various  parts  of  the  world,  points  in  the  same  direction.  Thus  we  have 
a  regular  succession  in  time  and  place  from  the  West  Australiaii  tableland  through 
the  Austrslian  cordillera  to  the  inner  zone  of  islands,  and  it  is  only  natural  to  extend 
the  sequence  to  the  outer  zone  also.  If  this  is  justified,  that  zone  may  perhaps 
represent  the  most  recent  fold-system  on  the  face  of  the  Earth,  as  it  would  also 
have  the  greatest  longitudinal  extension.  This  might  be  explained  by  the  absence 
of  checks  to  the  forces  in  play  in  the  case  of  so  large  an  extent  of  ocean. 

POLAB  BE0I0H8. 

Kr.  Harrison's  Expedition  to  Arctic  Canada.— Writing  from  Hoschel 

island  on  August  26,  Mr.  A.  H.  Harrison  gives  particulars  of  the  work  he  has  been 
able  to  accomplish  since  the  beginning  of  March,  the  date  of  his  previous  letter  (see 
Journal,  vol.  27,  p.  635).  Survey  work  and  geographical  studies  of  various  descrip- 
tions had  continued  fully  to  occupy  Mr.  Harrison's  time.  The  greater  part  of  the 
spring  and  summer  months  was  spent  on  Herschel  island,  but  in  July  Mr.  Harrison 
took  advantage  of  an  opportunity  which  offered  to  secure  a  passage  on  board  a 
whaler  to  Banks  Land,  and  went  up  the  coast  as  far  as  Cape  Kellett  During  the 
cruise,  which  occupied  six  weeks,  useful  information  was  obtained  as  to  the  characttt' 
of  the  Arctic  ice,  on  which  Mr.  Harrison  often  went  out  from  the  ship.  He  had 
hoped  to  obtain  supplies  from  the  whalers  who  had  wintered  at  Baillie  island,  in  the 
neighbourhood  of  Cape  Bathurst,  but  found  that  they  themselves  had  barely 
sufficient  provisions  for  their  own  requirements.  Consequently  Mr.  Harrison's  idea 
of  wintering  on  Banks  Land  had  to  be  abandoned,  and  at  the  end  of  the  croise  he 
returned  to  Herschel  island.  Among  the  fruits  of  the  six  months'  work  are  maps  of 
Baillie  island  (which,  Mr.  Harrison  states,  is  wrongly  located  on  the  charts)  and 
Herschel  island,  together  with  a  series  of  soundings  between  the  two  islands,  which 
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are  important  as  providing  the  only  two  safe  Iiarbours  along  that  part  of  the  coast. 
Much  time  has  also  been  deroted  to  obseryadons  of  the  drift  of  the  ice  in  the  neigh- 
bourhood of  Herechel  island.  A  soath-eaBt  or  north-east  wind  always  drove  the  ice 
off  in  the  direction  of  Point  Barrow,  and  a  south-west  or  north-west  wind  brought  it 
back  again.  But  there  was  almost  always  open  water,  or  what  appeared  to  be 
an  open-water  sky,  to  the  north,  and  hence  Mr.  Harrison  does  not  think  it  practicable 
to  undertake  a  journey  north  over  the  ice  in  search  of  the  land  which  he  is  confident 
exists  in  that  direction.  The  conclusion  at  which  he  has  arrived  is  that  there  is 
a  drift  to  the  north-east  from  Point  Barrow,  which  meets  the  waters  of  the  Mac- 
kensde  river  somewhere  to  the  north  of  Herschel  island,  whence,  having  no  outlet  to 
the  north  or  east,  the  current  is  ultimately  deflected  into  the  line  of  drift  of  the 
Jectnnetie  and  the  Fram.  As  regards  his  plans  for  the  future,  Mr.  Harrison  pro- 
poses to  winter  at  the  mouth  of  the  Mackenzie  river,  and  in  the  spring  to  undertake 
a  journey  eastwards,  returning  along  the  coast  over  the  Arctic  ice.  Then  in  the 
snnmier  the  whalers  will  bring  him  fresh  supplies  from  San  Francisco,  and  carry  him 
to  Banks  Land.  Mr.  Harrison  has  engaged  the  services  of  two  Eskimo  families, 
who  will  accompany  him  north,  women  as  well  as  men.  The  former  are  not  only  a 
necessary  adjunct  to  the  expedition — since  the  men  will  not  go  without  them — but 
are  expected  to  be  of  the  greatest  assistance ;  not  inferior  to  the  men  in  endurance, 
thoy  are  far  superior  to  them  in  industry.  Mr.  Harrison  is  acquiring  a  speaking 
knowledge  of  the  Eskimo  language,  which  will,  no  doubt,  stand  him  in  good  stead 
in  his  ethnographical  investigations. 

The  Flora  of  Ellesmere  Land  and  its  AfflDitie8.~The  second  part  of  the 

report  of  the  second  Norwegian  Arctic  Expedition  in  the  Fram  consists  of  a  memoir 
by  Mr.  H.  G.  Simmons,  the  botanist  of  the  expedition,  on  the  Vascular  Plants  in 
the  flora  of  Ellesmere  Land  (Christiania :  A.  W.  Br^gger,  1906).  The  writer  has  not 
been  content  to  study  his  own  collections  only,  but  has  made  himself  thoroughly 
acquainted  with  all  the  data  previously  brought  together  on  the  subject,  having 
spent  some  time  in  London  for  the  purpose  of  studying  the  collections  made  by 
British  expeditions.  The  memoir  consists  of  scientific  descriptions  of  the  species 
represented,  with  careful  definition  of  the  localities  and  range  of  each.  A  short 
introduction  discusses,  however,  the  general  questions  of  the  composition  and  affinities 
of  the  flora,  besides  sketching  the  history  of  botanical  research  in  the  area  studied. 
The  sixty-nine  species  known  to  Sir  Joseph  Hooker  when  discussing  the  botany  of 
the  Nares  Expedition,  have  now  been  increased  to  a  hundred  and  fifteen,  not 
including  ten  which  Mr.  Simmons  regards  as  doubtful,  the  orders  represented  by  the 
greatest  number  of  species  bdng  Oraminem,  Cyperacem^  Crudferm^  Saxi/ragacem, 
and  Caryofhyllacem.  Only  two  of  the  genera  are  not  present  in  Greenland,  and 
only  two  species  of  other  genera,  so  that  Hooker's  opinion  that  the  flora  of  Ellesmere 
Land  is  entirely  Greenlandic  would  seem  to  be  fully  borne  out.  But  Mr.  Simmons 
points  out  that  a  further  examination  is  necessary  before  concluding  that  the 
dividing  line  (if  such  exists)  between  a  European  flora  in  Greenland  and  an 
American  one  further  west  is  deflected  so  as  to  include  Ellesmere  Land  with  the 
former  and  separate  it  from  the  other  Arctic  islands.  He  shows  that,  apart  from 
the  circumpolar  species,  the  character  of  the  flora  is  as  decidedly  American  as 
Greenlandic,  and  that  there  are  definite  indications  that  certain  of  the  species  have 
entered  from  the  south-west  The  explanation  is  that  the  affinity  noted  is  with  the 
flora  of  north'W€$t  Greenland,  which  itself  shows  clearly  the  influence  of  the  i^ear 
neighbourhood  of  the  American  flora,  many  species  having  evidently  made  their  way 
in  from  Ellesmere  Land.  The  Greenland  flora  is,  in  fact,  no  unity,  but  consists  of 
•everal  diverse  elements. 
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IneiBad  Keandering  Yallejrs-—^  the  Bulletin  of  the  Geographical  Society  of 
Philadelphia  (vol.  4,  No.  4),  Prof.  W.  M.  Davis  contributes  some  further  investiga- 
tion on  the  formation  of  meandering  valleys  where  a  serpentine  river  has  been 
impelled  by  regional  uplift  to  erode  a  new  valley  above  the  level  of  its  earlier  valley 
floor.  Beginning  with  a  symmetrical  diagram  of  an  incised  meandering  VBlley,  in 
which  the  meanders  are  considered  as  stationary,  he  points  out  that,  under  natural 
conditions,  the  meanders  tend  to  migrate  down  the  valley,  with  the  result  that  the 
spurs  have  a  steeper  undercut  slope  on  the  up-valley  side,  and  a  slip  off  g^vel- 
strewn  slope  on  the  down-valley  side.  This  he  further  illustrates  by  a  diagram  of 
the  successive  positions  of  a  meandering  stream.  He  points  out  that  the  rates  of 
corrasion  (vertical,  lateral  outward,  and  lateral  down- valley-ward)  vary  absolutely 
and  in  relation  to  one  another.  An  important  point  is  that  in  the  earlier  stages  of 
valley  erosion  it  is  the  down-valiey-ward  corrasion  that  is  largely  responsible  for  the 
trimming  and  gradual  removal  of  the  spurs,  whereby  a  narrow,  incised,  meandering 
valley  is  converted  into  an  open  flood-plain  valley.  Several  diagrams  which 
follow  illustrate  the  combined  action  of  outward  and  down-valley-ward  corrasion. 
Prof.  Davis  urges  the  further  study  of  rivers  from  these  points  of  view  in  the  fidd, 
pointing  out  that  topographical  maps  are  rarely  accurate  enough  to  exhibit  all  the 
significant  features.  At  present  the  student  of  meandering  valleys  must  go  into  the 
field  for  facts.  He  instances  certain  rivers  which  are  especially  interesting  in  this 
connection,  such  as  the  Potomac,  the  Jnncata,  the  Ohatanqua  creek,  the  north 
branch  of  the  Susquehanna,  and  the  river  valleys  of  the  High  Eifel  and  Ardennes. 

OEVERAL. 

Qneensland  Oeographical  Society. — lu  the  last  week  of  June  the  Queens- 
land branch  of  the  Royal  Geographical  Society  of  Australia  celebrated  the  twenty- 
first  anniversary  of  its  foundation.  The  celebrations  extended  over  four  days,  and 
comprised  a  series  of  meetings  of  the  society  at  Brisbane,  interspersed  with  a  variety 
of  social  functions.  To  judge  from  the  reports  in  the  Brisbane  Courier,  the  meetings 
and  festivities  not  only  aroused  much  public  interest,  but  were  of  a  character  to  give 
a  worthy  stimulus  and  inspiration  to  geographical  workers  in  Queensland.  The 
proceedings  commenced  on  Tuesday,  June  26,  with  a  reception  and  luncheon  by  the 
Mayor  of  Brisbane,  and  terminated  on  Friday  evening  with  a  conversazione.  On 
intermediate  days  members  and  delegates  were  entertained  at  a  river-picnic  on  board 
the  (Government  yacht  by  the  council  of  the  society,  and  at  a  garden-party  given 
by  the  governor,  Lord  Chelmsford,  who  has  accepted  the  office  of  President  in  suc- 
cession to  the  late  Sir  Hugh  Nelson,  whose  death  was  recorded  in  the  April  number 
of  the  Journal,  The  first  meeting  in  connection  with  the  celebrations  was  held  on 
Tuesday  evening,  when  the  honorary  secretary,  Dr.  J.  P.  Thomson,  who  took  a 
leading  part  in  founding  the  society,  and  who  has  been  largely  responsible  for  ilf 
successful  working,  read  a  number  of  congratulatory  messages  from  geographical 
societies  and  other  learned  bodies  all  over  the  world,  including  one  from  our  own 
society.  Subsequently  Dr.  Thomson  read  a  paper  reviewing  at  considerable  length 
the  activities  of  the  society  during  the  twenty-one  years  of  its  existence.  He 
emphasized  the  fact  that  ''from  the  first  the  cardinal  principles  of  universal 
geography  were  set  up  for  the  guidance  of  the  society,  and  a  broad  and  comprehen- 
sive policy  in  the  acquisition  and  dissemination  of  geographical  knowledge  wu 
adopted ;  ^  and  was  able  to  show  that,  in  spite  of  initial  difficultiep,  much  good  work 
has  been  accomplished.  The  principal  feature  of  the  meeting  on  the  following  even- 
ing  was  the  presentation  to  the  consideration  of  the  society  of  the  valuable  paper  on 
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the  "  Present  Problems  of  Geography,"  which  Dr.  H.  R.  Mill  read  before  the  Eighth 
International  Greographical  Congress;  while  on  Thursday  evening  there  was  read, 
again  in  the  absence  of  the  author,  a  paper  discussing  the  question  of  geographical 
education  in  schools  and  colleges,  by  Dr.  Richard  Elwood  Dodge,  Professor  of 
(jcography  in  the  Teachers'  CJoUege,  Columbia  University,  New  York.  Finally,  on 
Friday  there  was  presented  to  the  society  a  paper  by  Sir  John  Murray,  written 
specially  for  the  anniversary  celebrations,  dealing  with  the  observations  as  to  the 
depth  of  the  ocean  lying  to  the  east  of  Australia,  the  temperature  of  the  waters  of 
the  ocean,  the  marine  deposits  which  cover  the  floor  of  the  ocean,  and  the  per- 
centage of  carbonate  of  lime  which  is  contained  in  these  deposits.  One  of  the  con- 
clusions reached  by  Sir  John  Murray  is  that  in  the  region  under  consideration — 
namely,  that  portion  of  the  South  Pacific  bounded  on  the  west  by  the  coasts  of 
Tasmania,  Australia,  and  New  Guinea,  on  the  north  by  the  equator,  on  the  east 
by  the  meridian  of  160**  W.  long.,  and  on  the  south  by  the  parallel  of  60°  S. 
lat — it  may  be  roughly  estimated  that  of  the  total  water  area,  about  26  per  cent,  is 
under  1000  fathoms  in  depth,  about  20  per  cent,  between  1000  and  2000  fathoms  in 
depth,  about  40  per  cent,  between  2000  and  3000  fathoms  in  depth,  and  about  16 
per  cent,  over  3000  fathoms  in  depth. 


OBITUARY. 


H.  W.  Cadoux. 

We  regret  to  record  the  death  of  Mr.  H.  W.  Cadoux,  a  young  traveller  of  much 
promise,  who  had  already  gained  a  close  knowledge  of  considerable  portions  of 
Western  Asia,  and  at  the  time  of  his  death  was  hoping  to  do  further  geographical 
work  in  the  same  region.  He  had  also  resided  for  some  time  in  Rhodesia,  and  had 
carried  out  surveys  io  Manicaland  and  along  the  Portuguese  frontier.  His  principal 
work  had,  however,  been  done  in  Trans-Caucasia  and  Asiatic  Turkey.  In  the 
former  he  had  resided  some  seven  years,  travelling  extensively  in  the  eastern 
portion,  and  studying  in  particular  the  Mohammedan  populations  and  their 
languages,  including  one  of  the  old  Persian  colonies  on  the  southern  slopes  of  the 
main  chain.  In  June,  1892,  he  ascended  to  the  summit  of  Mount  Ararat,  his  visit 
falling  between  those  x)f  Markoff  and  Pastukhofif,  the  latter  of  whom  alluded  to  it 
while  describing  his  own  ascent.  Mr.  C»doux  also  travelled  in  Mesopotamia,  and 
his  interesting  paper  on  changes  in  the  course  of  the  lower  Euphrates,  in  the 
September  number  of  the  Journaff  shows  him  to  have  been  a  keen  and  capable 
observer. 


Dr.  Karl  Fntterer. 

The  well-known  traveller  in  Central  Asia,  Dr.  Karl  Futterer,  died  in  February 
last  at  the  early  age  of  thirty-nine  years,  having  for  some  time  past  suffered  from 
serious  ill  health.  The  important  journey  which  he  carried  out  in  1897-99,  in 
company  with  Dr.  Holderer,  across  the  whole  length  of  Asia,  was  alluded  to  at  the 
time  in  the  Journal  (see  especially  vol.  12,  p.  520 ;  vol,  13,  p.  430).  It  was  par- 
ticularly fruitful  in  scientific  observations.  Dr.  Futterer  being  a  trained  geographer 
and  geologist,  while  he  paid  attention  also  to  the  botanical,  zoological,  and  meteoro- 
logical characters  of  the  countries  passed  through.  Besides  a  number  of  papers  in 
gcientific  periodicals,  he  had  brought  out  a  portion  of  a  large  work  on  the  results  of 
his  expedition  (Journal,  vol.  18,  p.  525),  though  his  ill  health  had,  unfortunately, 
delayed  the  issue  of  the  remainder.    It  is  hoped,  however,  that  this  may  still  bo 
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made  available,  Dr.  F.  Noetling  having  undertaken  to  prepare  it  for  publication. 
A  portrait  of  the  traveller  is  given  in  the  Deutsche  Rundschau  fur  Oeographie  for 
July  last. 

CORRESPONDENCE. 

African  Languages. 

The  importance  of  language  in  relation  to  political  and  social  aspects  of  the  native 
question  in  Africa  seems  liable  to  be  overlooked.  The  possibility  of  large  groups 
of  tribes,  hitherto  distinct  and  mutually  antagonistic,  becoming  rapidly  able  and 
eager  to  understand  each  other  in  some  common  form  of  speech,  has  apparently  to 
be  taken  into  account.  Twenty-six  years*  contact  with  Swahili  and  varioas  dialects 
of  Eastern  and  Central  Africa  points  so  far  to  the  conclusion  that  there  is  a  remark- 
able degree  of  similarity,  amounting  in  many  important  respects  to  substantial 
identity,  in  the  grammatical  structure  of  language  over  the  whole  vast  area  oocnpied 
by  the  Bantu  races  of  Africa,  from  the  Sudan  to  the  Gape.  And  the  stock  of 
words  common  to  all  Bantu  tribes,  when  recognized  under  their  various  dialectic 
disguises,  will  probably  prove  very  considerable. 

The  officials,  missionaries,  traders,  settlers,  and  travellers  of  various  nationalities 
who  are  qualified  to  give  help  in  testing  this  conclusion  by  personal  and  first-hand 
study  of  a  Bantu  dialect  are  naturally  difficult  to  reach,  scattered  in  remote  and 
often  isolated  spheres  of  work.  It  is,  therefore,  perhaps  justifiable  to  ask  publicity 
for  the  request,  that  persons  so  qualified  and  willing  to  accept  and  reply  to  a  brief 
communication  on  the  subject  would  send  me  their  addresses  at  Fort  JamesoD, 
North-Eastem  Rhodesia. 

I  should  be  grateful  if  foreign  journals  and  local  papers  in  Africa,  general  and 
official,  would  assist  by  calling  attention  to  my  invitation. 

A.  C.  Madan, 
Student  of  Chrisfs  Church,  Oxford, 
c/o  The  British  South  Africa  Company, 

Fort  Jameson,  North-Eastem  Rhodesia, 
July  12,  1906. 
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AdditioM  to  (he  Library, 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  B.a.S. 

The  following  abbreviations  of  nonns  and  the  adjectives  derived  from  them  an 
employed  to  indicate  the  sonroe  of  articles  from  other  publicationB.  G^eographieal 
names  are  in  each  case  written  in  fall : — 


A.  =  Academy,  Academic,  Akademie. 
Abh.  =  Abhandlnngen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Balletin,  BoUettino,  Boletim. 
Col.  =  Colonies. 

Com.  =  Commerce. 

C.  B.  =  Comptes  Bendns. 
E.  =  Erdknnde. 

0.  =  Geography,  G^graphie,  Geografia 
Ges.  =  Gesellsohaft. 

1.  =  Institate,  Institation. 
Is.  =  Iivestiya. 

J.  =  Journal. 

Jb.  =  Jahrbnch. 

k.  a.  k.  =  kaiserlioh  und  koniglioh. 

M.  =  Mitteilnngen. 


Mag.  =  Magazine. 

Mem.  (M^m.)  =  Memoirs,  M^moirea. 

Met  Om^t)  =  Meteorologioal,  etc 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Riv.)  =  Beview,  Bevae,  Bivista. 

S.  =  Society,  Sooi^t^  Selskab. 

Sc.  =  Soienoe(B). 

Sitzb.  =  Sitznngsberioht 

T.  =  Transactions. 

Ts.  =  Tijdsohrift,  Tidskrift. 

V.  =  Verein. 

Yerh.  =  Yerhandlnngen. 

W.  =  Wissensohaft,  and  oomponnds. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 
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On  Moount  of  the  amUgaity  of  ihe  words  octavo,  mtartOy  eto^  the  lixe  of  books  in 
the  list  beJow  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half.inoh.    The  sixe  of  the  Journal  ia  10  x  6}. 

A  selsetion  of  the  works  in  this  list  will  be  aotieed  elsswhere  in  the  *<  Jonmal." 

BITBOPE. 

Alps — Olaeiers.  Eorel,  Lngeon,  and  Mnret. 

Jahrb,  Schvoeiz.  Alpendub  41,  1905  (1906) :  268-287. 

Lea  yariatiooB  period iques  des  glaciers  des  Alpes.  Par  Dr.  F.  A.  Forel,  Dr.  M. 
Lugeon,  E.  Muret.    2&^  rapport,  1905. 

Alps— Meteorology.  Met.  Z.  28  (1906) :  193-200.  Picker. 

Der  Fohn  yom  4.  bis  6.  November  1905  in  den  Ostalpen.    Yon  H.  von  Ficker. 

Alps— Bimplon.  Mouremmt  G.  28  (1906):  259-262.  [Wanters.] 

Le  Bimplon.    Par  A.  J.  W.     With  Maps. 

Alps — Vegetation.  Pampaaini. 

Essai  Bur  la  g^ographie  botanique  dee  Alpes  et  en  particulier  des  Alpes  sud-orientales. 
Par  R.  Pampanini.  (M^m.  Soo.  Fribourgeoise  Sci.  Nat.  G^logie  et  G^graphie, 
8,  Faac.  I.)  Fribourg :  Imp.  Fragni^  Fr^i«8,  1903.  Size  9^  x  6^,  pp.  216. 
Mapi.    Pretented  hy  the  Sociit^  Fribourgeoise  des  Scietice»  NatureUeM. 

Alps — Vegetation.  Schroeter. 

Das  Pflaozenleben  der  Aipen.  Eine  Schiiderang  der  Hocbgebirgsflora  von  Dr. 
0.  Schroeter.  Dritte  Lieferung.  Ziirioh :  A.  Raustein,  1906.  Size  9^  X  6},  pp. 
249-344.     niustratiow.    Price  3$. 

This  important  work  will  be  reviewed  on  its  completion  by  the  issue  of  part  4. 

Austria — Dalmatia  and  Henegovina.  Danes. 

tJvodf  delnf  Neretvy.  Geomorfologicki  studie.  Napsal  Dr.  J.  V.  Danes.  V 
Praze,  1905.  Size  10  x  6},  pp.  108.  Maps  and  Illustrations.  PresenUd  by  tlte 
Author. 

Austria — Meteorology.  Margolei. 

Jahrh.  K,K  ZeiUraUAnstalt  Met.  41,  1904  (1906) :  Anhatig,  1-12. 

Revision  der  Luftdruck- Jahresmittel  oeterreichiiicher  Statiooen  1886  bis  1904.  Yon 
Dr.  M.  Margules. 

Austria— Meteorology.  


Jahrbiicher  der  K.K.  Zentral-Anstalt  f iir  Meteorologie  und  Geodynamik.  Jahrg. 
1904.  N.  F.  xli.  Band,  and  Anhaag.  AVien  :  W.  BraumuUer,  1906.  Size  12  x  9|, 
pp.  XXX.,  132,  106,  32,  and  24;  Anhang,  42. 

Belginm— Schelde.  B.S.O.  LilU  45  (1906) :  237-244.  BUnohard. 

A  propos  les  inondations  recentes  dans  les  Polders  du  Bas-Escaut.  Par  Baonl 
Blancbard.     With  Illustrations. 

Oarpathians.  C.  Rd.  142  (1906) :  1583-1585.  Martonne. 

Sur  denx  plans  en  relief  du  Paringu  et  de  Soarbele  (Karpates  me'ridionales) 
ex^ut^s  d'apr^  des  leve's  topograpliiques  in^dits.    Note  de  £.  de  Martonne. 


Jahrbuch  des  UngaHschen  Karpathen  V,  28  (1906) :  1-19.         Siegmeth. 
Streifziige  in  don  Liptder  Karpathen.    Yon  Karl  Siegmeth. 

Denmark.  J.R.  Statistical  S.  69  (1906) :  374-419.  Thompson. 

The  Development  of  Agriculture  in  Denmark.    By  R.  J.  Thompson. 

rranoe.  C.  Rd.  142  (1906):  1103-1105.  Lamothe. 

Les  terrasses  de  la  vallee  du  Bhone  en  aval  de  Lyun.    Note  de  M.  de  Lamothe. 

7ranee— Commnnioations.    A  travers  le  Monde  12  (1906):  61-63. 

Lo  Noid  et  I'Est  de  la  France  et  les  Yoies  d'acc^s  au  Simplon.    Map. 

Traaee— Dnranee.  B.S.a»  Marseille  29  (1905) :  257-264.  Bepelin. 

Les  Sources  de  la  Durance.    Par  J.  Repelin.     With  Sketch-map. 
The  author  holds,  with  Beclus  and  others,  that  the  Clarke  is  the  true  upper  course 
ol  the  Durance. 
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France— Nord.  Supp!.  B.8.0.  LUle  (1906):  pp.  80.  Blanehard. 

La  denHit^  de  Population  du  Departement  du  Nord  au  XIX**  si^le.     Etade  do  dlx 
receDsemeuts  de  population.    Par  B.  Blanchard.     With  Diagram*. 

France-— Porti.  BS.G.  Lille  45  (1906) :  221-233.  Cltmnc. 

Los  grands  porta  do  guerre  et  de  commerce  de  la  France.  Par  P.  Cloareo.  With 
Illustrations. 

Germany— Bavaria.         M.O.  Oe».  Munclien  1  (1906):  501-560.  Seiadl. 

Dorfer,  Weiler  und  Einzelhofe  in  Biidbayem.  Eiue  anthropogeographlsche  Stndie 
zur  EenntniB  der  Siedelungsverhaltnisse  in  Siidbayem.    Yon  Dr.  J.  Beindl. 

Germany— Bavaria.         M.G.  Ges.  Munchtn  1  (1906) :  561-624.  XTle. 

Studien  am  Ammersee  in  Oberbayem.    Von  W.  Ule.     With  Map. 

Germany — Rhine  Province.  Koenig. 

Agriculture  in  the  Bheni^h  Province.  Foreign  Ofl9ce,  MiBcellaneoue,  No.  652, 
1906.     Size  10  x  6^,  pp.  50.     Price  'Sd. 

Hungary — Lake  Balaton.  

Besultate  der  wissenschaftlichen  Erforscliung  des  Balatonsees.  .  .  .  Herauagegeben 
von  der  Balatonsee-CommiBsion  der  Dug.  Geographisohen  Gesellschaft  Erster 
Band.  Pbysiscbe  Geographie  des  Balatonsees  und  seiner  Umgebung.  Vierter 
Theil.  Dritto  Section.  Besultate  der  I*hytophauologischen  Beobachtungen  in  der 
Umgebung  des  Balatonsees.  Aus  dem  Naclilasse  des  weil.  Dr.  Morii  Staob  in 
druck  golegt  von  Dr.  J.  Bernatsky. — Fiinfter  Theil  .  .  .  Zwcite  und  Dritte 
Section.  Die  Farbenerscheinungen  des  Balatonsees,  von  Dr.  E.  v.  C^olnoky  uod 
die  Keflezionserscheinungeu  an  bewegten  Wassertlaclien,  von  Dr.  Baron  Bela 
Hark^nyi. — Zweiter  Band.  Die  Biologie  des  Balatonsees  und  seiner  Umgebung. 
Erster  Theil  .  .  .  Anhang :  BeitrUge  zur  Kenntniss  des  Planktons,  von  Dr.  Geza 
Entz,  jun. ;  und  I.  und  II.  Nachtrag  zur  Aufzuhlung  der  Weicbtbiere,  von  Dr.  A. 
Weiss  und  T.  Kormos.— Zweiter  Theil  ...  1  Section.  Anhang :  Die  Baoillarien 
des  Balatonsees,  von  Dr.  J.  Pantocsek. — Dritter  Band.  Social-  und  Anthn>po- 
geographie  des  Balatonsees.  Erster  Teil.  Archieologie  der  Balatonsee-Umgebung. 
Erster  Section.  Archseologische  Spuren  aus  der  Urzeit  und  dem  Altertam  bei 
Veszpre'm,  von  G.  Rhd. — Zweiter  Theil.  Kthnographie  der  Umwobner  des 
Balaton gestades.  Dr.  J.  Jaukd.  Nach  dem  Tode  des  YerfaEsers  deutach  bear- 
beitet,  von  Dr.  W.  Semayor. — Fiinfter  Theil :  Bibliographic  des  Balatonsees,  von 
Dr.  J.  V.  Sziklay.  Wien:  E.  Hiilzel,  1902-1906.  Size  llj  x  SJ.  Maps  and 
Illustrations.  To(>ographischcr  und  geologischer  Atlas.  I.  Theil.  .  .  .  Entworfen 
von  Ludwig  von  Loc'zy,  1903.  Size  21  i  x  28}.  F resented  by  tlte  Sociei€  Eongrmte 
de  Geographie. 

Hungary— Lake  Balaton.  Cholnoky. 

Die  farbenerscheinungen  des  Balatonsees,  von  Dr.  Eugen  v.  Cholnoky.  (Separatab- 
druck  aus  dem  Werke :  *'  Resultate  der  wissenschaftlichen  Erforschnng  dea 
Balatonsees."  1  Band,  V.  Theil.  2  Section.)  Budapest:  V.  Horuyinsiky,  1905. 
Size  11 J  X  8},  pp.  68.     Illustrations.     Prestnted  by  the  Author. 

Iceland.  /.  Geology  14  (1906)  :  122-133.  Fergnsoli. 

Tertiary  and  Ilecent  Glaoiation  of  an  Icelandic  Valley.  By  H.  G.  Ferguson. 
With  Map  and  Illustrations. 

Italy.  /.  United  Service  I.  India  35  (1906)  :  105-115.  HoeL 

The  Battlefields  of  North  Italy.     By  Liout.-Colonel  the  Hon.  E.  Noel.    With  Map. 

Italy— Calabria.  BS.G.  Italiana  7  (1900) :  4:{2-159.  Bantto. 

I  terremoti  di  Calabria.  Confereuza  del  dott.  M.  Baratta.  With  Maps  and 
Diagram. 

Italy— Bome.  M.K.K.G.  Ges.  Wien  49(1906):  118-136.  Hartnag. 

Eiuiges  Ncuere  iibor  dus  aiitiko  und  das  hcutige  Rom.  Von  C.  Hartung  Edler 
von  Uartungen  jun.     Wiih  Plans. 

Italy — Tnicany.  Chapmaft. 

Agriculture  of  Tuscany.  Foreign  Office,  Miscellaneous,  No.  648, 1906.  Size  10  x  6J, 
pp.  16.     Price  Id. 

Italy— Veeuviui.  C.  Rd.  148  (1906):  13-18.  iMidx. 

Les  produits  laviques  de  la  rccente  cruptio;i  du  Ve'suve.     Note  de  A.  Lacroix. 
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IbditmAnevL  C.  Bd,  148  (1906):  1105-1107.  Hang. 

Sot  leB  relationa  tectoniques  et  stratigraphiqiieB  de  la  Sicile  ei  de  la  TuniBie.  Note 
de  E.  Haug. 

Hoxthem  Snrope— Zoogeograplij.  Ekman. 

Die  Phvllopoden,  Chadooeren  uad  freilebenden  Ck)pepoden  der  nordsohwedischea 
Hocligebirge.  Ein  Beitrag  zur  Tiergeographie,  Biologie  imd  Systematik  der 
arktischen,  nord-  und  mittel-europaiachen  Arten.  Inaugural-Dissertation  zur 
ErlanguDg  der  Doktorwfirde  .  .  .  von  Sreu  Ekman.  Naumborg  a.  S.,  1901. 
Size  9  X  6i,  pp.  170.    Plates. 

Horway  and  Sweden— Eeology.  Haglond. 

Ur  de  hoginordiska  yodyaxternas  Ekologi.    Akademisk  Af  handling  af  Emil  Hag- 
land.    Uppsala :  K.  W.  Appelberg,  1905.     Size  10  x  7,  pp.  78.    llluitratiom. 
On  the  life-conditions  of  woody  plants  in  high  northern  latitudes. 

Vorway  and  Sweden — Zoogeographj.  LSnnberg. 

Arkiv.fbr  Zoologi  8  (1906):  No.  9,  pp.  19. 

On  the  geographic  races  of  red  deer  in  Scandinavia.  By  Einar  Lonnberg.  With 
Illustrations. 

Bnaiian  Empire.  Ann.  de  G.  15  (1906) :  9-25.  Aitoff. 

Penples  et  Langnes  de  la  Russie  d*apr^  les  doun^es  du  premier  recensement 
roaee  ex^cut^  en  1897.    Par  D.  Aitoff.     With  Map. 

8pain«  Tour  du  Monde  11  (1905):  577-624 ;  12  (1906)  :  121-168.         Bienlafoy. 

De  TolMo  k  Grenade.    Par  M*"**  Jane  Dieulafoy.     With  Illustrations. 

Switierland.  B.8.R.  Beige  G.  80  (1906) :  73-97.  Glerget. 

Le  peuplement  de  la  Suisse.    (Etude  de  g^graphie  humaine.)    Par  Pierre  Clerget 
Keferred  to  in  the  Monthly  Record  (October,  p.  396). 

Switierland— Lakee.  Bonrcart. 

Les  lacs  Alpins  Suisses.    Etude  chimique  et  physique.  Par  le  Dr.  F.  E.  Bourcart. 

Gton^ve :  Georg  &  Co.,  1906.  Size  12)  x  9},  pp.  130.  Illustrations.  Frestnted  by 
the  Author. 

Tnrkey— Maoedonia.  Cvijio. 
Remarks  on  the  Ethnography  of  the  Macedonian  Slavs.  By  Dr.  J.  Cvijid.    (Trans- 
lated from  the  Second  Revised  Edition.)     London :  Horace   Cox,  1906.    Size 
10  X  6],  pp.  38.     Two  copies.    Presented  by  the  Author. 

Vnited  Xingdom-^Canterbnry.  

Canterbury,  Mother-city  of  the  Anglo-Saxon  race.  Published  by  the  Canterbury 
Chamber  of  Trade,  with  the  Co-operation'  and  Assistance  of  the  Corporation  of  the 
City.  Canterbury:  Cross  &  Jackman,  [not  dated^.  Size  12  x  9,  pp.  134.  Map^ 
Plant  and  Illustrations. 

Vnited  Kingdom— Devon.  Lowe. 

Old  Lamps  or  New  ?  Another  Contribution  to  Devonshire  Controversial  Geology. 
By  Harford  J.  Lowe.  [Extracted  from  the  Geolotfical  Afa</az/ne,  Decade  v.  vol.  2, 
No.  492,  June,  1905.]  London,  1905.  Size  8^'  X  5},  pp.  [9].  PresenUd  by  the 
AvUhor. 

Questions  the  modern  view  that  the  days  and  sands  of  the  Bovey  area  are  Eocene 
and  contemporaneous  with  those  of  the  Hampshire  basin. 

Vaited  Kingdom-England.    J.  Manchester  G.8.  21, 1905  (1906) :  89-98.  Hogg. 

The  Botanical  Geography  of  a  Penine  Stream.   By  C.  E.  Moss.    With  Illustrations. 

Vnited  Kingdom— England.  Woodward  and  Uggher. 

Memoirs  of  the  Geological  Survey,  England  and  Wales.  Explanation  of  Sheets  326 
and  340.  The  Geology  of  the  country  near  Sidmouth  and  Lyme  Regis.  By 
H.  B.  Woodward  and  W.  A.  E.  Ussher.  With  Contributions  by  A.  J.  Jukes- 
Browne.  London :  E.  Stanford,  1906.  Size  10  x  6,  pp.  vi.  and  96.  Illustrations. 
Price  Is.     Presented  by  the  Geological  Survey. 

Vnited  Kingdom— Hiitorieal.  Haverfield. 

The  British  Academy.  The  Romanization  of  Roman  Britain.  By  F.  J.  Haverfield. 
(From  the  Proceetlings  of  the  British  Academy,  vol.  2.)  London :  H.  Frowde, 
[not  dated"].  Size  10  X  %  pp.  84.  Illustrations.  Price  2«.  6rf.  net.  Presented  by 
the  Pumslter. 
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Vnited  Kingdom— Hamber.     Trans.  Hull.  Ged.  S.  6  (1901-05):  33>37.         Butterflald. 
Islands  in  the  Hainber.    By  A.  E.  Bntterfleld.    WUh  Mapi. 

XTnited  Kingdom— Ireland.  

Department  of  Agrioulture  and  Teohnioal  Instruction  for  Ireland.  Fifth  Annual 
General  Report  of  the  Department,  1904-05.  Dablin :  E.  Ponaonby,  1906.  Size 
9^  X  6,  pp.  viii.  and  494. 

XTnited  Kingdom— Ireland.    Geol.  Mag.  3  (1906) :  154-161,  227>234.  Seed. 

Notes  on  the  Corries  of  the  Comeragh  Mountains,  Co.  Waterford.  By  F.  B. 
Cowper-Reed.     With  Map»  and  Plate, 

United  Kingdom— Ireland— Botany.    P.B.  Irish  A.  26,  Sec.  B.  (1906) :  14-45.    Praeger. 
Irish  Topographical  Botany :  Supplement,  1901-1905.    By  R.  L.  Praeger. 

United  Kingdom— Leeds.  [Graham.] 

Memorandum  on  the  Industries  of  Leeds.  [By  James  Graham.]  [Leeds,  1905.] 
Size  10}  X  8},  pp.  8.     Ifop.     Presented  by  the  Higher  Edueaiian  Committee^  Leeds, 

The  maps  show  the  space-distribution  of  the  chief  industries  according  to  number  of 
workers. 

United  Kingdom— London.  Prideanz. 

Londoji  Topographical  Record  8,  1903-1904  (1906) :  21-63. 

Notes  on  Salway's  Plan  of  the  Road  from  Hyde  Park  Comer  to  Clounter's  Bridge. 
By  Colonel  W.  F.  Prideaux. 

United  Kingdom— London.  


London  Topographical  Record,  Illustrated;  including  the  Fifth  and  the  Sixth 
Annual  Report  of  the  London  Topographical  Society.  Vol.  8.  (Issued  for  the 
years  1903-1904.)  London,  1906.  Size  9  x  5^,  pp.  184.  Plans  and  lUustratious. 
Presented  by  the  London  Topographical  Society ^ 

United  Kingdom— Meteorology.  


Meteorological  Observations  at  Stations  of  the  Second  Order  for  the  Year  1901. 
Edinburgh ;  London :  Wyman  &  Sons,  1906.  Size  12A  x  10,  pp.  xiv.  and  180. 
Map,    Price  22s,  6d.    Presented  hy  the  Meteorological  Office. 

United  Kingdom— Meteorology.  


Report  of  the  Meteorological  Council  for  1905,  to  the  President  and  Ck>uneil  of 
the  Royal  Society.  Loudon :  Wyman  &  Sons,  1906.  Size  10  x  6|,  pp.  228. 
Maps.    Price  Is.  5(2.    Presented  hy  the  Meleorologieal  Office, 

United  Kingdom— Scotland.    ScoUish  O.  Mag.  22  (1906) :  322-324.       Frew  and  Mori 
The  Southern  Highlands  from  Dumgoyn.     By  J.  Frew  and  F.  Mort.     WUh 
lUustnUions. 

United  Kingdom— Scotland.    ScoUish  G,  Mag.  22  (1906) :  241-252.  Lewis. 

The  History  of  the  Scottish  Peat  Mosses  and  their  relation  to  the  Glacial  Period. 
By  F.  J.  Lewis.     With  Diagram  and  lUutirations. 

Cf.  note  in  the  Joumcd,  vol.  27,  p  84. 

United  Kingdom— Scothmd.    Scottish  G.  Mag.  22  (1906) :  285-315.  VewMgii. 

The  Kingussie  District :  a  geographical  Study.  By  Marion  I.  Newbigin,  vso. 
With  Map  and  Illustrations. 

United  Kingdom— Scotland.    Scottish  G.  Mag.  22  (1906) :  229-241.  Hazdy. 

Botanical  Survey  of  Scotland.  A  General  Map  of  the  Highlands,  with  a  Sketoh 
of  the  History  and  MeUiods.    By  Dr.  M.  Hardy.    With  Maps  and  Diagrams. 

United  Kingdom— Scotland.    Blackwood's  Mag.  179  (1906) :  754-762.  

In  the  Heart  of  the  Coolins. 

United  Kingdom— Seismology.    Ged.  Mag.  3  (1906) :  171-176.  DaTisen. 

The  Pendleton  Earth-shake  of  November  25,  1905.  By  Dr.  C.  Davison.  WUh 
Diagrams. 

United  Kingdom— Snffolk.  Whitaker  and  Othsri. 

Memoirs  of  the  Geological  Survey.  England  and  Wales.  The  Water  Supply  of 
Suflolk  from  underground  sources;  with  records  of  sinkings  and  boarings.  By 
William  Whitaker,  f.b.8.,  with  Contributions  by  Dr.  H.  F.  Parsons,  Dr.  H.  R.  Mill, 
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aud  Dr.  J.  G.  Thresh.    London :  E.  Stanford,  1906.    Size  10  X  6),  pp.  yi.  and  178. 
Map.     Price  S$.  6d.    Preiented  by  the  Qeolojical  Survey. 

Vnittd  Kingdom— Waterwayi.  Bauer. 

Minuter  PJ.  Oivil  Emfiueers  163  (1906) :  21-161. 
On  Waterways  in  Great  Britain.    By  J.  A.  Saner.    With  Mapi  and  Sections, 

Vnitdd  Kingdom -Torkahire.     Tram.  Hall  Geol  S.  6  (i9Jl-05) :  58-64.  Crofts. 

Notes  on  the  indications  of  a  Baisod  Beach  at  Hessle.  By  W.  H.  Crofts.  Wiih 
Plates. 

Voited  Kinglom— Torkshiro.     Trans.  Hull  Geol.  S.  6  (1901-05) :  43-57.  Shsppard. 

List  of  Papers,  Maps,  etc.,  relating  to  the  Erosion  of  the  Holdemess  Ooast,  and  to 
Changes  in  the  Humber  Estuary.     Ompiled  by  T.  Sheppard. 

Valtod  Kingdom -Torkshiro.    P.  Torkthire  Oeol.  8. 16  (1905):  388-410.  Carter. 

The  EYolntion  of  the  Don  Biver-system.  By  W.  Lower  Carter.  Wiih  Maps  and 
Illustration, 

Vnited  Kingdom— Yorkshire.    P.  Yorkshire  Oeol  8,  16  (1905) :  411-436.  Carter. 

The  Glaoiation  of  the  Don  and  Dearne  Valleys.  By  W.  Lower  Carter.  With 
Maps  and  lUustratioTU, 

Vnitel  Kingdom— Yorkshire.    P.  Yorkshire  Oeol.  8.  15  (1905):  851-371.         Hughes, 
logleborough.    Part  ii.  Stratigraphy  (continned)     The  Silurian  Rocks  of  Ingle- 
borongh.    By  T.  McEenny  Hughes.     With  Plans  and  Sections, 

Vnited  Kiogdom— Yorkshire.    P.  Yorkshire  Oeol.  8. 16  (1905) :  446-152.  Sewell. 

Notes  on  the  "  Overflow  Channel "  in  Newton  Dale  between  Lake  Wheeldale  and 
Lake  Pickering.    By  J.  T.  Sewell.     With  Map, 

ASIA. 

China.  Z.  Oes.  E.  Berlin  (1906)  :  356-365.  Tafel. 

Dr.  Tafel's  weltere  Reisen  in  Nord-China. 
Noticed  in  the  Monthly  Record  (October,  p.  398 ;  see  also  ante^  p.  506). 

iMtem  Asia.  Doflein. 

Ostasienfahrt.  Erlebnisse  und  Beobacbtungen  eines  Naturforschera  in  China,  Japan, 
nnd  Ceylon.    Voii  Dr.  Pranz  Doflein.    Leipzig  und  Berlin :  B.  G.  Teubner,  1906. 
Bixe  10  X  7,  pp.  xiv.  and  512.     lUustratiom.     Price  ISs. 
Dr.  Doflein's  expeiition  was  undertaken  chiefly  for  the  study  of  the  marine  fauna 

of  Eastern  Asiatic  waters,  to  the  life-cjnditioni  and  distribution  of  which  he  frequently 

refers  in  the  p.^esont  narrative. 

Bastem  Asia.  Xaidel. 

Phytdco-Geographical  Sketch  of  the  China  and  Yellow  Sea.  By  Major-General 
Baroii  E.  Mudel  .  .  .  Edited  by  T.  B.  von  Spindler.  [In  Russian.]  St.  Peters- 
burg, 1904.     Size  10  x  6|,  pp.  viii.  and  122.     Charts  and  Illustrations. 

7reneh  Indo-Chiaa.  B.8.G.  LiUe  45  (1906) :  207-220.  Simon. 

L'CEuvre  Fran9:use  sur  le  Uaut-Me'kong  de  1893  k  1905.  Par  le  Lieutenant  de 
Yaisseau  Georges-E.  Simon.     With  Illustrations. 

7reneh  Indo-China— Cartography.    Ann.  de  O.  15  (1906):  26-42.  Bonget. 

£tado  sur  la  cartographic  de  Tlndo-Chine  frau9aiae.     Par  le  Capitaiue  Rouge t. 

rreneh  Indo-Chin%— Tongking.    B.S.O.  Marseille  29  (1905) :  279-294.  Gerard. 

L'Industrio  de3  Pdches  maritimes  au  Tonkin.    Par  Andr^  Gerard. 

India.  /.  and  P.  A>iiatic  8.  Bengal  1  (1905) :  230-235.  Molony. 

Bome  remarks  on  the  Geology  of  the  Gangetic  Plain.    By  E.  Molony.     With  Map. 

India — Bombay.  •■ 

Gazetteer  of  the  Bombay  Presidency.  Vols.  2  B-6  B,  10  B-13  B,  and  15  B-24  B. 
Bomljay,  1904-1905.    Size  10  x  6.    Presented  by  Hie  India  Office. 

India— Barma.  Bf/xirds  Oeol.  Surv.  India  83  (1906) :  49-54.  La  Tonehe. 

Note  on  the  Natural  Bridge  in  the  Gokteik  Gorge.  By  T.  D.  La  Touohe.  WOh 
Plan  and  lUustratioM, 

No.  v.— November,  1906.]  2  n 
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India— Burnift.  Records  Geol  8nrv.  Iniia  88  (1906)  :  46-48.  La  Tooeha. 

Oq  Recent  Changes  in  the  Course  of  the  Nam-tu  River,  Northern  Shan  States. 
By  T.  D.  La  Touche.     With  Map. 

India—Ooorg. 


Coorg  District  Gazetteer.    B  volume.    Printed  at  the  Coorg  District  Press,  1906. 
Size  12}  X  8i,  pp.  80.    Presented  by  tJte  India  Office. 

India— Geology.  Records  Oed.  Surv.  India  83  (1906) :  33-45.  Vredanlmrg 

Pleistocene  Mivoment  as  in'iicated  hy  Irregularities  of  Gradient  of  the  Nardoba 
and  other  Rivers  in  the  Indian  Peninsula.    By  £  Yredenburg.     With  Map,  lUus* 
irationy  and  Diagram^, 
See  note  in  the  Monthly  Record  (October,  p.  397). 
India— Himalayas.     Jahrb.  Schweiz.  Alpenolub  41, 1905  (1906) :  190  -205.    OnilUniiod. 

Vers  le  Kaugchinjunga  (8585""),  Himalaya  n^palais.  Par  le  Dr.  J.  Jaoot  Gnillarmod. 
With  Plates. 

India— XTnited  ProTlnees.  Verill. 

District  Gazetteers  of  the  United  Provinces  of  Agra  and  Oudh.    Vol.  42,  Kheri 
(pp.  252,  xxxviii,  and  viii.);  vol.  43,  Fyzabad  (pp.  282,  xlii.,  and  yiiL) ;  vol.  44, 
Gonda  (pp  276.  xlii.,  and  viiL).    Compiled  and  edited  by  H.  R.  Nevill.    AUaha- 
.  bad  and  Naini  Tal,  1905.    Size  9x6.    Mapft.    Presented  hy  the  India  Office. 

Xalay  Archipelago — Java.  Xlerek. 

De  Java-Oorlog  van  1825-30,  door  E.  S.  de  Klerck.  Vierde  Deel.  Batavia :  's  Hage, 
M.  Nijhoff,  1905.  Size  11  x  7J,  pp.  xxvi.  and  898.  Maps.  Presented  hy  the 
Bataviaasch  QenootiMshap  van  Kansten  en  WetenscJuippen. 

Philippine  Islands.  iBlair  and  Robertson. 

The  Philippine  Islands,  1493-1898.  Edited  by  E.  H.  Blair  and  J.  A.  Robertson, 
with  .  .  .  notes  by  E.  G.  Bourne  Vols.  26-36  (1519-1649).  Cleveland,  Ohio: 
The  A.  H.  Clark  Co.,  1905-1906.  Size  9}  x  6.  Facsimile  Maps  and  Illustrations. 
Price  $4  net  per  volume. 

PhiUppine  Islands.    Vierteljahrs.  Natur/.Ges.  Zurich  60, 1905(1906):  321-488.     Vstsri, 
Beitr'age  zur  Kenntnis  der  Philippinen  und  ihrer  Vegetation,  mit  Ausblicken  auf 
Nachbargebiete.    Von  A.  Usteri.     With  Map  and  Uluitratiom. 

Enssia— Caucasus.  Bush. 

Mtm.  Imp.  Rum.  G.S.y  Qen,  O.  38  (1905)  :  No.  4  (pp.  ii.  and  136). 

The  Glaciers  of  the  Western  Caucasus.    By  N.  A.  Bush.    [In  Russian.]     WUh 

Plates. 
Bnssia-^Canoasns.    Jahrb.  Schweit.  Alpenclub  41,  1905  (1906) :  206-227.  Websr. 

Im  Zentralen  KaukHSUS.     Von  A.  Weber.     With  IlluUrations. 
Russia— Siberia.  O.Z.  12  (1906) :  155-161.  SltroneTski. 

Die  jakutischen  Ktisten  des  nordlichon  Eismceres.    Von  W.  Sit-roszewski. 

Russia— Siberia.  A  travtrs  le  Monde  12  (190Q) :  101-102.  

La  grande  Voie  fluviale  de  Russie  en  Extr^mo-Orieut.     With  Map. 
Describes  steps  and  proposals  for  improving  oommuaicutiou  by  means  of  the  great 
Siberian  rivers. 

Russia -Siberia— Communications.    Rev.  Frangaisj  31  (1906):  207-216.  Stnrignj. 

Le  Transsib^rien  et  TExpedition  Russe  de  I'l^nissei.  Par  J.  Servigny.  With 
Map. 

Turkey— Arabia.  Z.  Ges.  E.  B  rlin  (1906) :  305-322.  Bnrehaxd:. 

Ost-Arubien  von  Basra  bis  Maskat  auf  Gruud  eigener  Reisen.  Von  H.  Burchardt 
With  Illuitratiom. 

Turkey—AsU  Minor.  G.Z.  12  (1906) :  185-193.  Braua. 

Von  der  anatolischen  Riviera.    Von  F.  Braun.     With  Illustrations. 

Western  Asia— Seistan.  JS.  Arts  64  (1906) :  657-666.  MeXahsm. 

Scistan :  Past  and  Present.    By  Sir  Henry  MeMahon. 

AFRICA. 

Africa— Communications.    B.S.G.  Commerciale  de  Paris  28  (!O0G) :  217^285. 
Les  chomins  de  fer  africains.    Par  E.  Sah  sses. 
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Cipa  Ckaony— Geology.    Rep.  Brit  Ats.^  South  Africa,  1905  (1906):  894-896.     Ba  Ibit 
The  Stormberg  Formation  in  the  Oape  Colony.    By  Alex.  L.  du  Toit 

C JUgo  State^Katanga.    B.8.  Beige  d' Eludes  Col.  13  (1906) :  329-352.       Bnttgonbaoh. 

L'Avenir  Indastriel  du  Katanga.    Par  H.  Buttgenbach.     With  Map  and  IUub- 
traiiom. 

last  Africa.  M.G.  Qes.  Munchen  1  (1906):  637-G60.  Webor. 

Die  petrograpliische  Ausbeute  der  Expeditionen  O.  Neumann — v.  Erlangcr  nach 
Ostafrlka  und  Abeasynien  1900-1901.    Von  M.  Weber.     With  Map. 

Bgypt—Meteorology.  

The  Meteorological  Report  for  the  year  1903.    The  Survey  Department,  Finance 
Ministry,  Cairo.    Cairo,  1905.    Size  7}  X  11,  pp.  212.    Diagrams. 

Egypt— Sinai  Fonininla. 


Egypt.  No.  2  (1906).  Correspondence  respecting  the  Turco-Egyptian  Frontier 
in  the  Sinai  Peninsula.  London:  Wymau  &  gons,  1906.  Size  13  X  8),  pp.  86. 
Afap.    Price  6Jd. 

See  note  in  the  September  number  (p.  290). 

Egyptian  Sadan.  National  G.  Mag.  17  (1906):  241-267.  Bridgman. 

The  New  British  Empire  of  the  Sudan.  By  H.  L.  Bridgman.  With  Map  and 
Illustrations.     Also  separate  copy,  presented  by  the  Author, 

Oerrnan  East  Africa— Meteorology.  Heidke. 

Mitt.  a.d.  Deuts.  Schutzgeb.  19  (1906):  40-106. 

Meteorologische  Beobachtungeu  aus  Deutsch-Ostafrika.  Zusammenstellungon  von 
Blonats-  und  Jahresmiiteln  aus  den  Jahren  1899  bis  1902  von  22  Beobacmtungs- 
stationen.    Von  Dr.  P.  Heidke. 

German  Sonth-Weit  Africa.      Globus  89  (1906) :  207-209.  Gessort. 

Die  Tafelgebirge  des  Hanami-Plateaus.    Von  F.  Gesserk. 

Ivory  Coast.  B.S.G.  Com.  Paru  28  (1906) :  289-312.  

Notes  sur  la  Haute  Cote  d'lvoire.    For  Capitaine  E.  A.  S. 

Kamemn  and  French  Congo.    Milt.  a.d.  Deuts.  Schutzgeb.  19  (1906) :  1-30.  Kund. 

Bericht  iiber  cine  Bereisung  der  deuts jh-franzosischen  Grenze  zwischen  Schari- 
Logone-Tuburi.    Von  Lentnant  Kund.     With  Map. 

Xadagaioar.  C.  Ed.  142  (1906):  1139-1141.  Colin. 

Travaux  g^od^siques  et  magnetiques  aux  environs  de  Tananarive.  Note  de 
t.  E.  Colin. 

MoroGCO.  Lemoine. 

Paul  Lemoine.  Mission  dans  lo  Maroc  Occidental  (Automme,  1904).  Rapport 
an  Comity  du  Maroc.  Paris,  1905.  Size  8)  x  5^,  pp.  224.  Maps,  Sections,  and 
Illustrations,    Price  'S/r.    Presented  by  ths  late  Budgett  Meakin,  Eiq, 

Sihara.  B.S.G.  Italiana  7  (1906) :  104-110.  Jaja. 

11  yalore  economico  del  Sahara  e  i  risultati  della  missione  Foorcau^Lamy. 
Comunioazione  del  dott.  G.  Jaja. 

Sonth  Africa.  M.V,  Erdk.  Dresden  (1906)  :  38-70.  Book. 

Ueber  eine  Fahrt  durch  Siidafrika.    Von  Biohard  Beck.     Wtth  Illustrations, 

Booth  Africa.  Geol,  Mag.  8  (1906):  97-104,  161-168.  Hatch 

The  Geological  History  of  South  Africa.    By  Dr.  F.  H.  Hatch. 

Sinch  Africa.  Trarnvdal  Agricultural  J.  4  (1906) :  531-535.  Braino. 

Dongas :  their  effect  and  treatment.    By  C  D.  H.  Braine.     With  Illustrations. 
Dongas  are  deep  trendies  cut  by  floods,  which  do  great  damage  by  draining  all 
the  moisture  out  of  adjacent  Innds.     Their  formation  has  been  largely  due  to  reckless 
destruction  of   trees.      The   illustrations    give   some  excellent  examples  of   sui'face 
denudation. 

8onth  Africa— 3eode8y.    Hep.  Brit.  Ass.,  South  Africa,  1905  (1906)  :  228-248.  Gill. 

On  the  Origin  and  Progress  of  Geodetic  Survey  in  South  Africa,  and  of  the  African 
Axo  of  Meridian.    By  Sir  David  Gill.     Willi  Map,    Also  separate  copy. 

South  Africa— Kalahari.         Ann,  de  G.  16  (1906) :  4.3-58.  I>emaiigeo&. 

Lo  Kalahari,  d'apres  le  lirre  de  M.  Siegfried  Pussarge.    Par  A.  Dcmangi  on. 

2  K  2 
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Sjntli  Africa^ZambeiL  Lampliigk. 

Bep,  Brit.  A8%.,  South  Afrioa,  1905  (1906)  :  292-301. 

Report  on  the  Investigation  of  the  Batoka  Gorge  and  adjacent  portions  of  the 
Zamhesi  Valley.  By  G.  W.  Lamplugh.  WUh  Sketch'jnap.  AUo  BcparoU  oopf, 
presented  hy  the  Author. 

Bonth-East  Africa— Historieal.  TheaL 

Records  of  South-Eastom  Africa,  collected  in  yarious  Libraries  and  Archive 
Departments  in  Europe  by  George  McCall  Theal,  ll.d.  Vols.  1-9.  [Vol.  7 
inclades*'  Eastern  Ethiopia,"  by  Friar  Joilodos  Santos,  in  Portuguese  and  English.] 
Printed  for  the  Government  of  the  Cape  Colony,  1898-1903.  Size  9x6.  CkaH 
and  Plan.    Presented  by  the  Government  of  Cape  Colony. 

Sudan— Oeology.  C.  Ed.  142  (1906) :  668-669.  Petit  and  Oonrtot. 

Les  sediments  It  Diatom^es  de  la  region  dn  Tchad.  Note  de  P.  Petit  et  H. 
Oonrtet. 

Togo — Rainfall.  Danekelman 

DieNiederschlagsvcrh&Itoisse  des  Schuizgebietes  Togo.  Von  Dr.  von  Danekelman. 
(^Meteorologisehe  Zeitsclrf'/f,  Hann-Band,  pp.  145-151.)  Braunschweig :  F  Vieweg 
nnd  Sohn,  1906.    Size  12  x  8.    Map. 

TransTaal.  HaU. 

Mines  Department.  Geological  Survey  of  the  Transvaal.  The  Geology  of  Pretoria 
and  Neighbourhood :  an  Explanation  of  the  Geological  Map  of  the  Environs  of 
Pretoria.  By  A.  L.  Hall.  Pretoria,  1905.  Size  10  x  6,  pp.  viii.  and  56.  IUu§- 
trations.    Presented  hy  the  Mines  Btpartment^  Geological  Survey  of  the  Transvaal. 

Transvaal.  — 

Transvaal  Department  of  Agriculture.  Annual  Report  of  the  Director  of  Agricul- 
ture.   1904-1905.    Pretoria,  1906.     Size  10  x  6},  pp.  486.   Maps  and  Illustrations. 

Transvaal— Geology.  Xjnaston. 

The  Geology  of  the  Eomati  Poort  Coal-field.  By  H.  Eynaston.  (Transvaal 
Mines  Department,  Geological  Survey,  Memoir  No.  2.)  Pretoria,  1906.  Size 
9)  X  6,  pp.  56.     Maps,  Seetions,  and  llluitrations, 

Transvaal— Swaziland.     Transvaal  Agricultural  J.  4  (1906)  :  515-524.  Killer. 

Swaziland.  Its  Agricultural  and  Pastoral  Future.  By  A.  M.  Biiller.  With 
Illustrations. 

Tripoli  Tour  du  Mondt  12  (1936)  :  49-84.  Kathniaienlx. 

Le  Djebel  Tripolitain  et  le  Soff-ed-Jinn.  Por  M.  de  Mathuisieulx.  WUh  Map  and 
Illustrations. 

Tunis.  A  travers  le  Monde  12  (1906) :  97-100, 105-108.  Violard. 

Les  Territoires  de  TAdministration  mUitaire  de  TExtreme-Bud  Tunisien.  Par 
Emile  Violard.     With  Map  and  Illustrations. 

Uganda.  ]>awa. 

Report  on  a  Botanical  Mission  through  the  Forest  Districts  of  Buddu  and  the 
Western  and  Nile  Provinces  of  the  Uganda  Protectorate.  By  Mr.  M.  8.  Dawe. 
London,  1906.  Size  13  x  8},  pp.  64.  Map  and  Illustrations.  Price  Is.  5d.  Pre- 
sented by  the  Author. 

Noticed  in  the  September  number,  p.  291. 

Uganda— Railway.  Kaiiar. 

Die  Uganda-Bahn  in  ihrem  Einflusse  auf  die  Eingoborenen.  Von  Alfred  Kaiser. 
(Sonderabdruck  aus  den  *^  Mitteilungen  der  Ostschweiz.  Geograph.-Commero. 
GesellschafC "  in  St.  Gallen.)    Size  9x6,  pp.  16.    Presented  by  the  Author. 

West  Africa.  La  G.,  B.8.G.  Paris  13  (1906) :  332-330.  TiUio. 

Delimitation  franoo-angla'se  entre  Niger  et  Tchad  (Mission  Moll).  Par  le  (^pi- 
taine  Tilho. 

West  Africa.  La  G.,  B.8.G.  Pans  13  (lOOC):  244-247.  Chevalior. 

Une  mission  ^conomiquo  dans  Touest  Africain.    Par  Augiiste  Chevalier. 

West  Afirioa.  Globus  89  ( 1 906) :  316-317. 

Wo  starb  Friedrich  Homomann  ? 
See  note  in  the  Monthly  Record  (jinte,  p.  509). 
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HOBTH  AKEBIOA. 

Alaska.  National  O.  Mag,  17  (1906):  69-82.  Oibbs. 

TransportailoQ  Methods  in  Alaska.    By  Captain  G.  S.  Gibbs.     With  IttuBtraUonB, 

Alaska.  B.  American  O.S.  88  (1906):  145-167.  Tarr  and  Vartin. 

Glaciers  and  Glaciation  of  Yakutat  Bay,  Alaska.  By  Ralph  S.  Tarr  and  Lawrence 
Martin.     With  Map  and  Illuttratiom. 

Alaska— Tnkon.  National  G.  Mag.  17  (1906) :  268-272.  Gibbs. 

The  ''  Breaking  up ''  of  the  Yukon.    By  Captain  G.  B,  Gibbs.     With  IlluntraUons, 

Aleutian  Islands.  Egbert. 

Report  on  the  Natural  Histt^ry  of  Eiska  Island.  By  Dr.  J.  Hobart  Egbert  (Re- 
printed from  Forest  and  Stream,  April  29,  May  20,  1905.)  Size  8x5,  pp.  14. 
With  Illutiraiion. 

The  Flora  and  Fauna  of  Kiska  Island.  By  the  same.  [Newspaper  cutting.] 
Preseniid  l>y  the  Author. 

Oanada.  

Report  of  the  Surveyor-General  of  Dominion  Lands  for  the  year  ending  June  30, 
1904.     Ottawa,  1905.     Size  10  x  6J,  pp.  834. 

Canada— British  Columbia.    Alpine  J.  28  (1906) :  119-124.  Bainbridge. 

Six  Weeks  in  the  Lillouet  District,  B.C.    By  O.  J.  Bainbritlge.     With  Illuetrations. 

Canada — Tides.  Dawson. 

Tide  Levels  and  Dutum  Planes  on  the  Pacific  Coast  of  Canada.     By  Dr.  W.  Bell 
Dawson.     (Supplement  No.  1  to  the  Thiity-Eighth  Annual  Hepoit  of  the  Depart- 
ment of  Marine  and  Fisheries.)    Ottawa,  1906.     Size  10x6},  pp.  22. 
Referred  to  in  the  Monthly  Record  (October,  p.  402). 

Lake  Michigan.  /.  Geology  14  (1906) :  134-137.  Case. 

A  peculiar  formation  of  Shore  Ice.     By  E.  0.  Case.     With  Illuttratiom. 

Vewfonndland— Labrador.  MacGregor. 

Report  of  an  Official  Visit  to  the  Coaibt  of  Labrador.  By  His  Excellency  the 
Guvemor  of  Newfoundland,  during  the  month  of  August,  1905.  1906.  Size 
13}  X  8},  pp.  85. 

Vorth  America — Currents.  Davidson. 

North- West  Currents.  The  Inshore  Eddy  Current  along  the  North- West  Coast  of 
America.  (By  George  Duvidson.)  (From  the  Daily  Commercial  News  of  January 
27, 1906.)    Size  8|  x  5^.  pp.  [4].     rrestntecl  by  the  Author. 

Soeky  Mountains.  American  J.  So,  21  (1006) :  296-300.  Keyes. 

Orotaxiul  Significance  of  Certain  Unconformities.  By  Charles  R.  Keyes.  With 
Diagrams. 

Vnited  States.  Q.Z.  12  (1906) :  135-145.  Heiderioh. 

Veranderungen  in  der  Bevolkerung  der  Vereiuigten  Staatcn  von  Xordamerika. 
Von  H.  Heiderich. 

Vnited  States— Arizona.        /.  Qiology  14  (1906):  138-146.  Atwood. 

Red  Mountain,  Arizona :  a  dissected  volcanic  cone.  By  W.  W.  Atwood.  With 
Illtutratione. 

Vnited  States— Arizona.  Science  23  (19C6) :  721-730.  MoGee. 

Climatology  of  Tinajas  Altas,  Arizona:  Preliminary  Report.     By  W  J  McGee. 

Vnited  States— California.   National  0.  Mag.  17(1906):  280-300.  Bansome  and  others. 
The  Probable  Cause  of  the  San  Francisco  Earthquake.    By  F.  L.  Ransom e. 
The  Record  of  the  Great  Earthquake,  written  in  Washington  by  the  Seismograph  pf 
the  U.S.  Weather  Burt  an.    By  Prof.  0.  F.  Marvin. 

The  San  Francisco  Earthquake  of  April  18,  1906,  as  Recorded  by  the  Coast  and 
Geodetic  Survey  Magnetic  Observatories.  By  L.  A.  Bauer  and  J.  E.  Burbank. 
With  Map  and  Illustrations. 

Vnited  States— CaUkill  Monntains.   J.  Geolcgy  H  (1906) :  113-121.  Bioh. 

Local  Glaciation  in  the  Catskill  Mountains.    By  J.  L.  Rich.    With  lUwirations. 

Vnited  States— Censuses.    B.  American  0.8.  38  (1906) :  223-227.  Oaanett. 

The  Interdecennial  State  Census.     By  Henry  Gannett 
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Vnited  States— Colorado.  FennemiiL 

Geology  of  the  Boulder  District,  CJolorado.  By  N.  M.  FennemaD.  (U.S.  GeoL 
Survey,  Bulletin  265  (1905),  pp.  102.)     With  Map$  and  lUustrations. 

United  States— Flora.      National  O.  Mag.  17  (1906) :  179-201.  Faircbild. 

Our  Plant  Immigrants :  an  account  of  some  of  the  results  of  the  work  of  the  OtSce 
of  Seed  and  Plant  Introduction  of  Uie  Department  of  Agriculture,  and  of  some  of 
the  problems  in  process  of  solution.    By  David  Fairchild.     With  lUustrations, 

tTxdted  Statei— Flora.  Science  23  (1906) :  749-751.  White. 

The  Northern  Limit  of  the  Papaw  Tree.     By  C.  A.  White. 
A  further  brief  note  appears  in  vol.  24  of  the  same  periodical  (p.  48). 
Vnited  States— Irrigation.    B.  American  Q.S.  88  (1006) :  209-223.  Blanehaxd. 

National  Reclamation  of  Arid  Lands.    By  G.  J.  Blanchard.     Map  and  Tlluelrationi. 
United  States— Levels.     B.  American  O.S.  88  (1906) :  227-230.  

Precise  Levels  in  the  United  States. 

Vnited  States — Mineralogy.  Pratt. 

Corundum  and  its  occurrence  and  distribution  in  the  United  States.  By  Joseph 
Hyde  Pratt.  (U.S.  Geol.  Survey,  Bulletin  No.  269.)  Washington,  1906.  Size 
9x6,  pp.  176.    Maps  and  Illustraiiont, 

Vnited  States— Kinnesota. '  B.  American  O.S.  38  (1906) :  168<177.  Origgs. 

The  Buffalo  River:  an  interesting  meandering  stream.  By  Robert  F.  Griggs. 
With  Diagram  ard  Illtntration. 

United  States— Kew  York.    Popular  Sc.  Monthly  68  (1906) :  387-397.  Tkrr. 

Watkins  Glen  and  other  Gorges  of  the  Finger  Lake  Region  of  Central  New  York. 
By  Prof.  Ralph  S.  Tnrr.      With  Maps  and  Illustrations. 

Discusses  the  origin  of  the  striking  morphology  of  this  region. 
United  States — ^Kew  York.  Veatoh  and  Others. 

Underground  Water  Resources  of  Long  Island,  New  York.  By  A.  C.  Veatcli,  C  8. 
Slichter,  I.  Bowman,  W.  O.  Crosby,  and  R.  E.  Horton.  (U.S.  deoh  Survey,  Pro- 
fessional Paper,  No.  44.)  Washington,  1906.  Size  11}  x  ^,  pp.  394.  Maps  awl 
Illustrations.    Presented  by  the  U.S.  Oeot.  Survey. 

United  States— Korih-Eastem  States.  ^  Tale. 

Taconic  Phyfeiography.  By  T.  Nelson  Dale.  (U.S.  Geol.  Survey,  Bulletin  No. 
272  (1905),  pp.  52.)     With  Maps  and  Plates. 

United  States— Sonth- West    /.  Franklin  I.  161  (1906) :  451-467.  Carter. 

The  Plateau  Country  of  the  South- West  and  La  Mesa  Enoantada  (the  Enchanted 
Mesa).     By  Prof.  O.  C.  S.  Carter.     With  Illustrations. 

United  States— Wisconsin.  Alden. 

The  Dmmlins  of  South-Eastern  Wisconsin.  (Preliminary  Paper.)  By  William 
C.  Alden.    (U.S.  Geol.  Survey,  Bulletin  No.  373  (1905),  pp.  46.)    Map  and  Illu*. 

CENTBAL  AND  SOUTH  AXEBIOA. 

Bermuda  Islands.  P.A.  Nat.  Sc.  Philadelphia  67,  1905  (1906):  695-700.    Harshberger. 
The  Plant  Formations  of  the  Bermuda  Islands.    By  Dr.  J.  W.  Harshberger. 

Bolivia,  etc.  Pinilla. 

Memoria  que  presenta  el  Ministro  de  Relaciones  Exteriores  y  Culto  Doctor  Clandio 
Pinilla  al  Congreso  ordinario  de  1905.     La  Paz,  1905.    Size  10}  x  7,  pp.  216. 
Discusses  the  relations  of  Bolivia  with  other  Soutli  American  states.    The  terms  of 

the  treaty  of  1904  between  Bolivia  and  Chile,  one  article  of  which  defines  the  common 

boundary  in  detail,  are  printed  in  full. 

Braiil— Flora.  B.  Musm  Oaldi  4  (1906)  :  510-619.  Enber. 

Materiaes  para  a  Flora  Amazon ioa.  YI.  Plantas  vasculares  oolligidas  e  observadas 
no  baixo  Ucayali  e  no  Pampa  del  Sacramento,  nos  mezes  de  outuoro  e  dezembro  de 
1898  pelo  Dr.  J.  Huber.     With  lUmtratiow. 

Braiil  and  Venesnela.  Tavera-Aeosta. 

Rionegro.  Por  B.  Tavera- Aoosta.  Giudad-Bolivar  (Venezuela),  1906.  Siae  8x6, 
pp.  xii.  and  150. 

Chapters  on  the  natives,  extracted  from  a  larger  work. 
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Ooitral  Ameriea— Voleanoei.     Qlobua  89  (1906) :  818-319.  Xrebi. 

YulkaniBche  Analogien  im  mittleren  Amerlka  aus  neneeter  Zeit.    Yon  W.  Kreba. 

Ohila — Meteorology.  

Bepiiblioa  de  Chile.  Annario  del  Servioio  Metooro16j{oo  de  la  Direcoion  del 
Territoiio  Maritime.  Tomo  Scsto,  1904.  Valparaiso,  1905.  8ize  lOJ  x  7J, 
pp.  390.    DiagratM,    PtetewUd  by  the  DireocUm  dtl  Tei  ritorio  Maritimo,  Vdlparaito. 

Vlearagua.  Orounuum  and  Hamilton* 

Pifiodical  Accounts^  Moravian  MUsions  66  (1906) :  854-368. 

Extracts  fiom  the  Diary  of  the  Bey.  Guido  Grossmann,  whilst  making  a  tour  of 

exploration  and  evangelization  on  the  Wanks  River   and   its    Tributaries    in 

Nicaragua.    By  Bishop  J.  Taylor  Hamilton. 

Panama  Canal.     MouvemerU  G,  23  (1906) :  154- 157.  169-171, 194-195.  

Le  canal  interoc^anique  de  Panama. 

Pom— Cajamarea.  Santolalla 

jB.  Cuerpo  de  Ingeiiieros  de  Minaty  Peru,  No.  31  (1905)  :  pp.  84. 
Importancia  Minera  de  la  Provincia  de  Cajamaroa.    Por  Fermin  Malaga  Santolalla. 
With  Map,  Plan,  and  Illwtrationi. 

Pom — Callao.  Satton,  Bravo,  and  Adams. 

B.  Cuerpo  Ingen,  Minas  Pert/,  No.  33  (1905) :  pp.  58. 

Informes  sobre  la  Provincia  Conslitucional  del  Callao.  Por  C.  W.  Sutton,  J.  J. 
Bravo  y  J.  I.  Adams.     With  Maps  antl  Diagrams. 

AUSTRALASIA  AHD  PACIFIC   ISLANDS. 

Hew  South  Wales.    Tteeords  Geol.  Surv.  New  South  Wales  8  (1905) :  108-152.     Andrews. 
The  Geology  of  the  Nev^  England  Plateau,  with  special  reference  to  the  Granites 
of  Northern  New  England.    By  E.  C.  Andrews.     Parts  ii.  and  iii.     With  IlluS" 
tration. 

Hew  South  Wales— Jenolan  Cavcs.  Lambert. 

J.  Manchester  0.8.  21,  1905  (1906)  :  128-139. 
Marvels  of  the  Subterranean  World  (the  Jenolan  Caves,  N.S.W.).    By  F.  Lambert. 
With  Ulustratiow. 

Hew  Zealand.  /.  Geology  14  (1906)  :  22-54.  Andrews. 

The  Ice-flood  Hypothesis  of  the  New  Zealand  Sound  Basins.  By  E.  C.  Andrews. 
With  Illustrations. 

Hew  Zealand— Mount  Cook.    Alpine  J,  23  (1906) :  124-140.  Boss. 

The  First  Crossing  of  Mount  Cook.    By  Malcolm  Boss.     With  lllwstraiions, 

Paoifto  Islands.    B.  Mus^e  Oc^anograph.  Monaco,  No.  75  (1906) :  pp.  24.  Seurat. 

Cours  d'Oc^anographie  fond^  a  Paris  par  S.A.S.  le  Prince  Albert  de  Monaco 
TDeuxi^me  Annee).  Le  Nacre  et  la  Perle  en  Oceanic.  Pdohe.  Origiue  et  mode  de 
formation  des  perles.    Par  L.  G.  Seurat.     With  Illustrations. 

Queensland.  Minutes  of  P.l  Civil  Engineers  163  (1906)  :  289-299.  Bellamy. 

On  the  Rainfall  of  Central  Queensland  and  Floods  in  the  Fitzroy  River.  By  H.  E. 
Bellamy.     With  Maps  and  Sections. 

Samoa-  Savaii  DeuUches  Kolonialhlatt.  17  (1906) :  17-18.  Linke. 

Besichtigung  des  auf  der  Insel  Savaii  im  Sommer  1905  neu  entstandenen  Vulkans, 
ausgefiibrt  von  Dr.  T.  Linke. 

Western  Australia.  Campbell. 

The  Geology  and  Mineial  Resources  of  the  Norseman  District,  Dundas  Goldfield. 
By  W.  D.  Campbell.  (Webtern  Australia,  Geological  Survey,  Bulletin  No.  21.) 
Perth,  1906.     Size  8J  x  5J,  pp.  140.    Maps  and  Illustrations. 

POLAB  BEOI0H8. 

Antaxetlc— South  Victoria  Land.  Perrar. 

Bep.  Brit.  Ass.,  South  Africa,  1905  (1906)  :  396-397. 
On  the  Geology  of  South  Victoria  Land.    By  H.  T.  Ferrar. 

Aretic— Hozwegian  Ex;  edition.  Simmoni. 

Report  of  the   Second  Norwegian  Arctic  Expedition  in  the  Fram,  1898-190^ 
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No.  2.  The  Vaacular  Plants  in  the  Flora  of  EIleBmere  Land.  By  H.  6.  SimmoiiB. 
Eristiania,  1906.    Size  10  x  7,  pp.  198.    Map  and  Plates.    Presented  Ip  the  AiUkor. 

The  author  has  made  a  careful  study  of  all  the  colleotions  brought  home  by  other 
voyagers,  in  addition  to  those  collected  by  himself  (see  anfe^  p.  513). 

Arotie— Wellman  Expedition.    National  O.  Mag.  17  (1906)  :  206-228.  Wdlaum. 

Walter  Wellman's  Ezpodition  to  the  North  Pole.  The  Polar  Airship.  By  Walter 
Wellman.     With  Diagrams.    AUo  separate  copy,  presented  by  the  author. 

Noticed  in  the  June  number  (p.  635). 

Oroenland.  Ann,  de  O.  16  (1906) :  59-69.  SngtlL 

La  region  de  Jakobshavn  (Groenland).    Par  M.  0.  Engell. 

Ghreenland.  Petermanus  M.  52  (1906) :  45-46.  Kylim-SriehMiL 

Plan  der  **  Dan  mark  "-Expedition  nach  der  Nordostkiifite  von  Gronland,  Juni 
1906  bis  Sept.  1908.    Von  L.  Mylius-Eriobsen. 

MATHBXATICAL  OEOGBAPHT. 

Cartography^Polar  Regions.    B.  Amertean  0.8.  3S  {I90(j):  126-128.  Abbe. 

A  Modified  Polar  Projection  adapted  to  studies  in  Dynamic  Meteorology.  By 
Cleveland  Abbe.     With  Sketch-maps, 

Geodesy.  Albreelit  and  WanMh. 

Centralbureauder  Internationalen  Erdmessung :  Neue  Folge  der  Veroffentlichungen, 
No.  13.  Resultate  des  Internationalen  Breitendienstes.  Band  li  Von  Th. 
Albrecht  und  B.  Waoach.    Berlin,  1906.     Size  11}  x  9,  pp.  190.    Diagrams, 

Instruments.  Beidel  and  Killer. 

Instrumentenkunde  fQr  Forschungs-Reisende.  Unter  Mitwirkung  von  Ingenieur  C. 
Seidel, bearbeitet von W. Miller.  Hannover:  Dr. Max  Janecke,  1906.  Size  10  x  7, 
pp.  tiii.  and  200.    Illustrations.     Presented  by  the  Publisher. 

Reviewed  elsewhere  in  the  Journal  (October,  p.  394). 

Bototion.  Met,  Z.  28  (1906) :  200-209.  OrossmuuL 

Die  horizontale  Eomponente  dor  ablenkenden  Kraft  der  Erdrotation.  Eine  Ehren- 
rettung  des  Hadley-Doveschen  Prinzips.    Von  Prof.  Qrossraann. 

Surveying.  Vallet 

Manuel  de  Topographie  Alpine.  Par  Henri  Vallot.  Paris:  H.  Barr^re,  1904. 
Size  7  X  4  J,  pp.  xiv.  and  172.    Price  2s.  Sd. 

A  useful  guide  to  surveying  in  mountain  regions. 

PHTSIGAI  AND  BIOLOGICAL  GEOORAFHT. 

Denudation.  /.  Geology  14  (1906) :  91-1 19.  AndexwoB. 

Solifluction,  a  component  of  Subaerial  Denudation.  By  J.  G.  Andersson.  With 
Illustrations. 

The  author  brings  together  his  personal  observations  on  special  forms  of  the  removal 
of  waste  by  the  action  of  gravity  in  the  polar  regions. 

Earth-movements.  American  J.  of  Sc.  21  (1006) :  216-220.  Fisher. 

A  Suggested  Cause  of  Changes  of  Level  in  the  P^artli's  Crust.    By  Rev.  O.  Fisher. 

The  cause  in  question  is  the  existence  of  ascending  and  descending  currents,  dae  to 
cooling,  in  a  supposed  liquid  substratum. 

Geological  History.  /.  Geology  14  (1906) :  81>90.  Sehwaxi. 

The  Former  Land  O)nnection  between  Africa  and  South  America.  By  E.  H.  L. 
Schwarz. 

Discusses  the  various  kinds  of  evidence  in  support  of  such  a  connection,  including 
that  supplied  by  Oceanic  islands  (cf.  Journal^  vol.  26,  p.  458). 

Geomorphology.  B.  American  G.S.  38  (1906) :  89-91.  FeAnemia. 

Floodplains  produced  without  Floods.    By  N.  M.  Fenncman. 

Geomorpliology.  American  J.  Sc.  21  (1906):  261-269.  Hilgard. 

Some  Peculiarities  of  Bock-weathering  and  Soil  Formation  in  the  Arid  and  Humid 
Begions.    By  E.  W.  Hilgard. 
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%     e«omorpholog7.  Pdermanm  M.  62  (1906) :  38-40.  Tronnier. 

Die  VeTaoderungen  der  Erdoberflaohe.  Ein  Mahnwort  von  Oberlehrer  Richard 
Tronnier. 

Sydrology.  0.  Bd.  142  (1906)  :  1113-1115.  Dienert. 

De  la  mineralisation  des  caux  souterraices  et  dos  causes  de  sa  variation.  Note  de 
F.  Dienert. 

Meteorology.        Arkiv/Sr  Matematik,  etc.  2  (1905-06) :  No.  26,  pp.  24.  Westman 

Beobaohtnngsergebnifse  yon  sechs  Ballonfabrten  der  Sohwedisoben  Aerooautiscben 
Gesellscbaft.    ZusammengestelU  von  J.  Westman.      With  Maps. 

Meteorology— Aurora.  Konetioff. 

B.A.  Imp,  Be.  St.  Petersburg  21  (1904):  Claste  phys.-math.,  141-149. 

IMtermination  de  la  bauteur  dcs  rayons  d'aurores  boreales.  Par  Y.  Eonsnelzow. 
With  Diagrams. 

Meteorology— Aurora.  Paulsen. 

Overtigt  K.  Danske  Vid&w^hmhernes  8.  Forhandlitiger  (1906):  109-144. 

Sur  les  r^centes  theories  de  Taurore  polaire.  R^sumd  et  critique  des  tb^ories  de 
MBf.  Birkeland,  Arrbenius  et  Nordmann.  Id€es  personellcs.  Far  Adam  Puulscn. 
With  Plate. 

Meteorology— Trade-winds.  B.  American  OS.  88  (1906):  128-130.  Botch. 

Proof  of  tbe  existence  of  tbe  Upper  Anti-Trade  and  tbe  Meteorological  Conditions 
at  Lesser  Heigbts  in  tbe  Nortbem  Tropics.     By  A.  Lawrence  Rotob. 

Meteorology— Winds.  Shaw  and  Lempfert. 

The  Life  History  of  Surface  Air-currents.    A  Study  of  tbe  Surface  Trajectories 
of  Moving  Air.    By  W.  N.  Sbaw  and  R.  G.  K.  Lempfert.    London,  1906.    Size 
^    12  X  10,  pp.  108.     Charts,  Diagrams,  etc.    Price  Is.  6d.    Presented  by  tJie  Meteoro- 
logical Office. 

Meteorology — Winds.  Teisserenc  de  Bort. 

Sur  la  Circulation  g^n^rale  de  ratmosph^re.  Relations  entre  ]a  temperature  et 
la  pression  de  Tair  k  la  surface  du  globe  et  dans  Tatmospl^re  libro.  Par  L^n 
Teisserenc  de  Bort.  {Meteorciogisehe  Zeitschrift,  Hann-Band,  pp.  216-228.) 
Braunschweig:  F.  Vieweg  nnd  Sobn,  1906.    Size  12  x  8.    Diagrams. 

Meteorology— Winds— Historieal.  Gilnther  and  Dannbeok. 

Siizb.  K.B.A.W.  MUnchtn,  1905  (1906):  381-426. 

Dio  Yorgefcbichte  des  bariscben  Windgesetzes.  Yon  S.  Giintber  und  S.  Dann- 
beok.    With  Diagrams. 

Oeeanograpby.  B.S.Q.  Italiana  7  (1906) :  322-338.  Almagiil. 

II  prime  scritto  italiano  di  Oceanografla.    Nota  del  dott.  R.  Almagilt. 
B^efers  to  tbe  '  Relatione  del  mare '  of  Gioyanni  Botero  (end  of  sixteenth  century). 

Oeetnography.  Berget. 

Coors  d'Oceanograpbia  fondd  k  Paris  par  S.A.S.  le  Prince  de  Monaco  (Deuxi^me 
Annee.)  Ph^Dom^nes  d'Inttrfereticcs:  Seicbis.  Par  A.  Berget.  (Ball.  Muse'e 
Oc^nograpbique  tie  Monaco,  Xo.  61  (1906),  pp.  18.)     With  Diagrams. 

Oeeanograpby.  Mosaco. 

Sur  la  septi^me  campagne  scitntifique  de  la  PrinccEse  Alice.  Note  de  S.A.S.  le 
Prince  Albert  de  Monaco.  (Bull.  Musee  Oceanograpbique  de  Monaco,  No.  09 
(1906),  pp.  6.) 

Oeeanograpby.  Dautienberg  and  Fischer. 

B^sultats  des  Campagnes  Scientifiques  accomplies  sur  son  yacht,  par  Albert  P'' 
Prince  Souverain  de  Monaco.  Fafec.  xxxiii.  Mollusques  provenant  des  dragaes 
effectu^slt  Touest  de  TAfrique  pendant  Us  campagnes  scientifiques  de  S.  A.  S.  le 
Prince  de  Monaco.  Par  Pb.  Dautzcnberg  et  H.  H.  l^iscber.  Monaco,  1906.  Size 
14  X  11},  pp.  126.    Plates. 

Oeeanograpby.       jB.  Mw^e  Odanograph.  Monaco,  No.  74  (1906) :  pp.  26.  Jonbin. 

Gours  d*Oceanograpbie  fond^  k  Paris  par  S.  A.  S.  le  Prince  de  Monaco  (Deuxi^me 
Anne'e).  La  repartition  des  animaux  marius  sur  les  cotes  fran9a:8(.s  de  hi  M^ditcr- 
ran^e.    Par  L.  Joubin.     With  Maps  and  Illustrations. 

Oeeanography.  Z.  Ges.  E.  Berlin  (1906) :  317-355.  — 

Das  Institut  und  Museum  fdr  Mecreskunde  an  der  Univerfritat  Berlin. 
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OoeAnography— Black  Sea.  Zernoff. 

B.A.  Imp.  Sc.  St  Petersburg  20  (190i)  :  Cla$9e  phys.-maih.,  119-134. 
Snr  le  changement  annuel  da  plancton  r!e  la  mor  Noire  dans  la  bale  de  S^bastopol. 
Par  S.  Zemo?.     With  Diagrams,    [In  Russian.] 

OeoanogrraplLy— D^poftito.        C.  Rd.  142  (1906):  738-739.  Thonlet. 

Le  oalcaire  it  Targile  dans  lea  fonds  marina.    Note  de  J.  Thonlet. 

Oceanography — Plankton.  Vathaasohn. 

B,  Mus^e  Oc^anographique  Monaco^  No.  62  (1906) :  pp.  12. 
Sar  Vinflaenco  de  la  circulation  verticalo  des  cauz  snr  la  production  da  Planktin 
marin.     Par  A.  Nathansol.n. 

Fhytogeography.  O  Z.  12  (1906) :  79-92, 145-15.5.  Kartten 

Bericht  iiber  die  Fortscliritto  der  Pflanzengeographie  in  den  Jnhren   1899-190^. 
Von  Karston. 
Sand.  Drabble  and  Thompien. 

Quarterly  J.L  Com.  Research  in  the  Tropic*,  Liverpool  University  1  (1906):  82-89. 

On  the  efTeot  of  organic  matter  on  the  water-holding  capacity  of  sands.  By 
Dr.  E.  Drabble  and  Dr.  K.  J.  Thompson. 

Belsmology.  P.R.S.,  Ser.  A,  77  (1906) :  365-376.  Mills. 

Recent  Advances  in  Seismology.    By  John  Milne,  f.r.8.     With  Diagram*. 

Seismology.  Ann,  de  0. 15  (1906):  1-8.  Montessns  da  Bailors. 

Lea  Tremblements  de  Terre  et  lea  syBt^nies  de  deformation  tetra^drique  de  reboroe 
terrestre.    Par  F.  de  Montessus  de  Ballore. 

Seismology.  M.G.  Qes.  MUnchen  1  (1906):  625-635.  Gilnthsr. 

Ein  Kulturliistorischer  Beitrag  zur  Erdbebenlehre.     Von  S.  Giinther. 

Terrestrial  Magnetism.  Heializod. 

Results  of  Haimonio  Analysis  of  the  Diurnal  Variation  at  the  Gape  of  Good  Hope 
and  at  Hobart.  By  E.  Heimbrod.  Part  ii.  Horizontal  and  veitical  Intensities. 
(From  Terrestrial  Magnetism  and  Atmospheric  Electricity  for  September,  1905.) 
Size  10  X  7,  pp.  [11  ].     Presented  ly  the  Authf^r, 

Tides.  M.V.  Erdk.  Dresdtn  (1906):  3-37.  Abandrotk. 

EntwickeluDg  und  gegcnw&rtiger  Stand  der  Gezeitenforschung.  Von  W.  Abend- 
roth. 

Volcanoes.  Soelvs. 

Lea  Volcans  de  la  Terre.  Far  Elisee  Reclus.  P'  Fasc.  [Bruxelles]  :  Society  Beige 
d^' Astronomic,  190B.  Size  10  x  6},  pp.  168.  Presented  by  the  Institut  g^bgrapkique 
E.is^  Reohis. 

Waves.  ForohhaiBiv. 

Wasserbewegung  in  Wanderwellen.  Von  Prof.  Dr.  Philipp  Torchheimor.  (Sonder* 
Abdruck  aiis  Zeitscbrift  fiir  Gew'acserkunde,  6  Batid,  Heft  6 )  Size  10  X  7, 
pp.  [19].     Illustrations  and  Diagrams.     Presented  by  the  Author, 

Zoogeography.  Oosgk. 

On  the  Distribution  and  the  Migrations  of  Muggixa  Atlanticaf  Cunningham,  in 
the  English  Channel,  the  Iriah  Sea,  and  off  the  South  and  West  Coasts  of  Ireland, 
in  1904.  By  Lewis  Henry  Gough.  (Conseil  Peimancnt  International  pour  I'Ex- 
ploration  de  la  Mer :  Publications  de  Ciroonstance,  No.  29.)  Copenhagen,  1905. 
Size  10  X  7,  pp.  14.     Charts. 

Zoogeography.  O.Z,  12  (1906):  212-222.  Aridt 

Die  tiergeographischen  Reiche  und  Regionen.    Von  T.  Arldt. 

Zoogeography— Horse.        P.R.8.  Edinburgh  2Q  (^1906) :  7-21.  Xwaxt. 

The  Tarpan  and  its  Relationship  with  Wild  and  Domebtio  Horses.  'By  Dr.  J.  0. 
Ewart.     With  Illuftrations. 

ANTflROPOGEOOBAPHT  AND  HISTORICAL  GEOGRAPHY. 

Commercial— Pacific  Ocean.     Jzre$tia  Imp.  Rws.  G.S.  40  (1904):  481-55B.      Woeikaft 

Will  the  Pacific  Ocean  be  the  chief  commerciiil  Highway  of  the  World  ?  Bv  A.  L 
Woeikoff.    [In  Russian.]     With  Map. 

Historical— Colnmbns  and  Toscanalli.  Vigaavd. 

Bibliografia  della  polemica  oonoemante  Paolo  Tosranelli  e  Gristoforo  Colombo 
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origiDAta  dalle  comniunicazioni  di  Gonzalez  de  la  Rosa  e  di  Enrico  Yignand  nl 
Congrc880  degU  Americanisti  tenuto  o  Parigi  nel  scttembre  del  1900.  Saggio 
rompilato  da  Enrico  Yignand,  tradotto  con  Introduzione  e  aggiunte  da  Gnstayo 
Uzielli.     Napoli,  1905.    Size  10|  X  7|,  pp.  3G.    Presented  by  the  Author. 

Hiitory  of  Oartpgraphy.     B.H.8,0.  Madrid  48  (1906) :  190-237.  Blazqnei. 

Estadio  acerca  de  la  cartografia  espa&ola  en  la  Edad  media.  For  A.  Blazquez. 
With  Facsimile  Maps, 

BIOGBAFHT. 
Barton.  


Alfred  Bowyer  Barton,  m.d.,  f.r.c.s.,  f.r.o.f.  Memoir  and  extracts  from  bis  diary. 
A  Fragment  London :  Printed  for  Private  Circnlation,  1906.  Size  7|  x  5,  pp.  154. 
Presented  by  Mrs.  Barton. 

Dr.  Barton  is  best  known  to  geographers  as  the  companion  of  Colonel  Sarel  and 
Captain  Blakiston  during  the  ascent  of  the  Tangtse  in  1861.    He  died  in  July,  1905. 

Beltramo.  B.8.G.  Italiana  7  (1906) :  487-490.  Biadego. 

Don  Giovanni  Beltramo,  necrologia  di  G.  Biadego. 

Mnshkotoff.  Itve*iia  Imp.  Russ.  0.8.  88  (1902):  629-644.  BogdanoTitch. 

The  influence  of  the  scientifio  works  of  I.  V.  Mushketoff  on  the  increase  of 
geographical  knowledge  of  Asia.     By  K.  I.  Bogdanovitch.    [In  Russian.] 

Biohthofen— Bibliography.  Tieucn- 

Die  Schriften  Ferdinand  Freiherr  von  Richthofens.  Zusammengestellt  von  Dr.  E. 
Tiessen.  (Separatabdruek  aus  ^*  Manner  der  Wissenschaft,"  Heft  4:  Ferdinand 
Freiherr  von  Richthofen.  Gedachtnisrede  von  Prof.  Dr.  E.  von  Drygalaki.) 
Leipzig,  1906.     Size  9x6,  pp.  18.     Prestnted  by  Frau  F.  ran  Richihofen. 

GSHEBAL. 
Bibliography.  Bacchin. 

Bibliotheca  Geographica.     Herausgegeben  von  der  Gesellscl  aft  fiir  Erdkunde  zu 
Berlin.     Bearbeitet  voa  Otto  Baschin.     Band  xi.      1902.     Berlin :  W.  H.  Kuhl, 
1905.     Size  9|  X  6,  pp.  xvi,  and  532.    Presented  by  the  Gesellsehaft  fur  Erdkunde, 
Berlin. 
This  volume  includes  over  10,000  titles,  and  the  periodicals  dealt  with  number  about 
1000,  so  that  the  work  may  well  claim  to  be  the  most  complete  geographical  bibliography 
in  existence. 

Bibliography.  

Katalog  I.  enthaltend  wertvolle  und  seltene  Buecher  und  Manuscripte  jeder  Art, 
Handzeiohnungen,  u.s.w.    Vorroetig  bei   Martin    Dreslauer,   Bucbhaendler  und 
Antiquar  in  Berlin.     Size  9x6,  pp.  viii.  and  236.     Facsimile  Illustrations,  eta. 
Price  4  marks.    Presented  by  the  Compiler. 
Includes  a  number  cf  rarities  from  the  early  days  of  printing,  a  few  being  of 

geographical  interest. 

Climate  and  Disease.    P.R.  Irisli  A.  26  (1906) :  Section  B.,  46-49.  Marsdon. 

Sixteen  Years*  Obfervations  on  the  relation  between  temperature  and  rainfall 
and  the  spread  of  Scarlatina,  Measles,  and  Typhoid  Fever.  By  R.  Sydney 
Marsden,  d.so. 

Bdncatioiial.  Barrows. 

Geographical  Gleanings.  Part  i.  "  On  Some  Methods  of  Teaching  Geography." 
Part  ii.  "  On  the  Preparation  and  Teaching  of  the  Subject.'*  By  the  Rev.  F.  R. 
Burrows.  London  :  G.  Philip  &  Son,  1906.  Size  9x6,  pp.  76.  Price  \s.  6ri.  net. 
Presented  by  the  Ptiblithers. 

Sdoeatlonal.  /.  Manchester  Q.8.  21,  1905  (1906) :  104-112.  MartixL 

Geography  in  Schools.    By  H.  C.  Martin. 

Vrenoh  Coloaiei — Statistics.  ■ 

Ministbre  des  Colonies:  Office  Colonial.  Statisliques  ColoniaUs  pour  Tann^  1903. 
Publics  sous  Tadministratiou  de  M.  Clementcl.  Navigation-Melun,  1905.  Size 
H  X  6,  pp.  152. 

CNography.  J.  (7.  5  (1906):  145-160.  Davis. 

An  Inductive  Study  of  the  Content  of  Geography.    By  W.  M.  Dayis. 
Noticed  in  the  August  niunber  (p.  184). 
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Place-names.  Xaoz. 

Rules  for  the  Transliteration  of  Place-names  occiuring  on  Foreign  Maps.  Com- 
piled by  A.  Knox.  1905.  London :  Printed  by  Harrison  &  Sons,  1905.  Size  6)  x  4), 
pp.  iv.  and  82. 

Tbese  rales  are  drawn  up  for  ose  in  the  War  Office,  Intelligence  DiTision.  The 
B.G.S.  system  of  spelling  is  not  altered,  but  guidance  is  given  as  to  the  way  in  which 
it  is  to  be  applied  in  transliteration  from  foreign  systems. 

Tear-Book.  WagBsr. 

Geographisches  Jabrbuch  .  .  .  xxviii.  Band,  1905  .  .  .  herausgegeben  von 
Hermann  Wagner.  Zweite  kleinere  Halfte.  Gotba,  1906.  Size  9x6,  pp.  289- 
456  and  x.    Price  6  mark$,  • 

Deals  with  recent  progress  in  magnetism,  and  the  various  methods  of  determining 
position. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator^  R.G.S. 

EUROPE. 

England  and  Wales.  Ordnance  8w«y. 

Sheets  publishod  by  the  Director-General  of  the  Ordnance  Survey,  Soathampttm, 
from  September  1  to  30, 1906. 

2  miles  to  1  inch : — 

Large  Series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  49.     Priee^  on 
paper,  li.  Qd. ;  mounted  on  linen,  2$. ;  mounted  in  sections,  2$.  6(i. 

1  inch— (third  edition)  :— 

In  outline,  52,  53,  5t,  55,  64,  137, 152,  265.     U.  each  (engraved). 

Printed  in  colours,  folded  in  cover,  or  flat  in  sheets,  26,  222.    Priee,  on  paper, 

1«. ;  mounted  on  linen,  la.  6d. ;  mounted  in  tectionSy  28.  (orh. 

(241  and  part  of  242)  Wareham  (parts  of  sheets  328,  329,  .H42, 343).    Price,  on  paper. 

Is.  Qd.  ;  mounted  on  linen,  2s. ;  mounted  in  seetionf,  2s.  isd.  each. 

6-inch— County  Maps  (first  revision) : — 

Breoknookshire,  13  b.e.,  19  s.e.  Cardiganshire,  6  s.w.,  7  n.w.  (9  k.b.  and  10  h.w.X 
10  N.E.,  8.E.,  11  N.W.,  12  8.W.,  15  N.B.,  19  N.W..  8.W.,  20  N.W.,  21  8.W.,  23  aw.,  i.B.,  24 

N.W.,  N.E.,  8.W.,  25  N.W.,  27  N.E.,  30  P.E.,  31  N.W.,  N.E.,  8.W.,  34   N.B.,  8.E.,  35   H.W.,  38 

N.B.,  39  N.W.,  N.B.,  40  N.W.,  B.E.,  42  N.W.,  K.E.,  46  N.W.,  N.E.  Camiartliaiiiklre,  1 
S.B.,  2  N.W.,  6  8.E.,  8  N.E.,  10  8.E.,  14  N.W.,  N.E.,  18  S.E.  Devonshire,  28  ir.w.,  42 
W.W.,  53  N.E.,  65  N.W.,  72  n.b.,78  n.w.,  84  (n.e.  and  s.e.),  89  n.b..  92  N.B.,  100  N.w., 
108  N.E.,  8.E.,  109  N.W.,  116  s.w.  (116  S.E.  and  122  N.B.).  Lincolnshire,  78  jum,,  79 
N.W.,  99 S.W.,  1 14 B.B.,  126  N.W.,  144  b.e.  Norfolk,  6  n.e.,  s.w.,  14  s.w., 23 be.,  24 njl, 
32  8.W.,  34  8.E.,  35  8.W.,  36  N.w.,  45  n.e.,  46  n.w.,  n.e.,  s.w.,  47  N.w.,  N.E.,  aw., 
58  8.W.,  60  S.W.,  66  s.w.,  70  n.e.,  s.e.,  71  s.w.,  78  s.e.,  82  n.w.,  n.e.,  83  n.w.,  84  n.w., 
S.W.,  94  N.W.,  103  N.B.,  104  N.W.,  N.E.,  108  8.W.  Snffolk,  2  s.e.,  16  s.w.  YorkBhire 
(First  Revision  of  1891  Survey),  272  n.w.,  n.e.,  294  n.w.,  n.e.,  8.W.,  s.e.,  298  V.E. 
Is.  each. 

25-ineh — County  Maps  (first  revision) : — 
Carmarthenshire,  XL.  16;  XLI.  13, 14,  15;  XLII.  13, 14, 15;  XLVH.  4,  6,  10, 11; 
XLIX.  4.  Cornwall,  I.  8,  15 ;  III.  3,  4,  8.  15  :  IV.  1,  2,  5,  6,  9,  10,  13 ;  V.  4,  8, 12; 
VI.  1,  2,  9,  13,  14;  VIU.  3,  7,  9,  11,  14,  15;  XL  2,  7,  8,  II,  12, 14,  15  (16  and  IXfl. 
13) ;  XL  1,  2,  3,  4,  5,  6,  7,  8,  9,  15,  16;  XII.  3,  4,  9,  13,  14,  15,  16;  XV.  1,  2, 4, 5, 
6,  7,  8,  9,  10, 11,  12;  XVL  1,  2,  4,  5,  6,  7,  10,  11,  12,  IH,  14,  15,  16;  XVU.  1, 5^  6» 

9,  10,  13,  14;  XXIL  2,  3,  4,  6,  10,  11,  12,  14,  15;  XXIIL  1,  5,  9,  10,  13,  14; 
XXVIIL  2,  4;  XXIX.  2.  Ss.  each.  IL  10;  IV.  3,7;  VL  (6  and  10)  16;  XU. 
8,  10  (7,  2,  and  5);  XIIu.  13;  XXIIL  3.  1«.  Qd.  each.  Devonshire  XXXVHL  7, 
8, 12;  XLIX.  4,  8,  12,  15;  LXI.  2,  7. 12;  LXU.  9,  13;  LXXHL  14;  LXXIV.  1, 

10,  13;  LXXXV.  2,  8,  4,  8;  LXXXVL  1,  2,  3,  4,  5,  6,  7,  8,  11, 12,  16;  XCVL 
4, 12;  CXL  8, 11 ;  OXVIL  3,  7,  11.  3«.  each.  XXXVIII.  11;  XLIX.  7,  11,  8; 
LXXm.  (6  and  5),  7,  9, 12, 13;  LXXTV.  5,  9;  LXXXV.  (7  and  6);  LXXXVL 
9, 10.  It.  6d.  ea4:h.  Lincolnshire,  XLU.  8 ;  XLIV.  1,  2,  3,  4,  5,  6, 7,  8, 9, 10, 12, 
13, 14,  15, 16;  XLV.  1,  2,  3,  4,  5,  6,  7,  8,  9, 10,  11, 12, 13, 14,  15,  16;  XLVI.  1,2, 
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3,  4,  5,  6.  7,  8,  9,  10, 11, 12, 18,  14, 15. 16 ;  XLVU.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11, 
12. 13. 14, 15 ;  XLVIII.  2,  3,  4, 6,  9,  11,  12, 14, 15,  16 ;  L.VI.  11.  Merionsthihlra, 
XX,  16;  XXI.  1,  5,  9,  13.  Horfolk,  XIX.  8,  9,  11,  15,  16;  XX.  13,  14,  15; 
XXVIL  4;  XXVni.  4,  8, 12,  16;  XXIX.  1,  2,  3,  4,  7,  8,  13,  14,  16;  XXX.  9,  10, 
11,  13,  14,  16;  XXXI.  16;  XLIU.  3,  4,  7;  LV.  4;  LXXXVII.  6,  11,  14,  15. 
Yorkihira  (First  Reviaion  of  1891  Survey),  CCLIII.  1,  11 ;  CCLX.  6,  8,  12; 
CCLXI.  1,  4,  6,  14,  16.  3«.  each. 
{E.  Stanford,  London  A-jeni.) 

England  and  Wales.  Oeologioal  Survey. 

Map  of  the  BritUh  Islands.  Scale  25  miles  to  1  inch.  Showing  the  sheets  on  the 
Fonr-Mile  and  One-Inch  Scales,  with  particulars  of  Memoirs,  Maps,  Sections^  etc., 
printed  oa  back.    Price  It. 

l-inoh— New  Series  (colour  printed). 
Macclesfield,  110 ;  Isles  of  Scilly,  337  and  360.    Price  Is.  each, 

{E.  Stanford,  London  Agent.) 

France.  Xinistre  de  I'Intorlor,  Parif. 

Carte  de  la  France  dressee  par  ordre  der  Ministre  de  Tlnt^rieur.  Scale  1 :  100,000 
or  1  inch  to  16  stat.  mile.  Sheets:  xix.-16,  Aix-enOthe;  xxit.-25,  Aunecy. 
Paris:  Minist^re  de  I'lnt^rieur,  Service  Vicinal,  1906.    Price  0.80 /r.  each  iJieet. 

Germany.  Dan. 

Deutsches  Reich.  Ueberachtskarte  der  relativen  Verbreitung  der  Berufsgmppe : 
Chemische  Industrie  nach  der  Zahlung  vom  14  Juni  1895.  Von  Dr.  Walter  Dan. 
Scale  1 : 3,700,000  or  1  inch  to  58*4  stat.  miles.  Petermanns  Mitteilungen,  Jahr- 
gang  1906,  Tafel  14.     Qotha :  Justus  Perthes,  1906.    Presented  by  th9  Publisher. 

Garmany.  K.  Prenssisolie  Lindeiaafnahme. 

Karte  des  Deutsohen  Belches.  Herausgegeben  von  der  Kartogr.  Abteilung  der 
Kgl.  Preuss  Landeeaufnahme.  Scale  1 :  100,000  or  1  inch  to  16  stat.  mile.  Sheet: 
8^  Torgau.  Berlin :  K.  Preussische  Landesaufnahme,  1906.  Price  1.50m.  each 
$heet. 

ASIA. 

China.  Topographloal  Ssetion,  Oaneral  Staff. 

Province  of  Shan-tung.  Compiled  in  the  Topographical  Section,  General  Staff. 
Scale  1  : 1,000,000  or  I  inch  to  15*8  stat.  miles.  London  :  Topographical  Section, 
General  Staff,  War  Office,  1905.  Price  28.  6d.  Presented  by  the  Director  of 
Military  Operations. 

A  useful  map  of  the  province  of  Shantung  compiled  from  all  the  most  reliable  route 
sketches  and  surveys  up  to  date,  a  list  of  which  is  given  on  the  map.  It  is  clearly 
executed  and  print^  in  colours. 

India.  Eliot. 

Climatological  Atlas  of  India.  Published  by  the  authority  of  the  Government  of 
India  under  the  direction  of  Sir  John  Eliot,  k.ci.e.,  f.r.s.,  late  Meteorological 
Beporter  to  the  Government  of  India,  and  Director-General  of  Indian  Observa- 
tions. Issued  by  the  Indian  Meteorological  Department,  1906.  Price  per  copy, 
21  rupees  in  India  and  36«.  in  the  United  Kingdom.  Presented  by  the  Secretary  of 
State  for  India. 

This  atlas  will  be  specially  noticed. 

Yunnan.  Dayies. 

Map  of  Yiin-nan.  Scale  1  : 1,267,200  or  1  inch  to  20  stat.  miles.  Compiled  by 
Major  H.  R.  Da  vies.  London:  Topographical  Section,  General  Staff,  War  Office, 
19()is.     Price  3s.  6d,    Presented  by  the  Director  of  Military  Operations. 

The  remarkable  'progress  in  the  exploration  and  survey  of  South- West  China  in 
recent  years  will  be  clearly  seen  by  a  comparison  of  this  map  with  one  of  thirty  years 
ago,  when  Mr.  E.  C.  Baber  and  Captain  W.  J.  Gill  made  their  famous  journeys  through 
these  regions.  At  that  time,  with  the  exception  of  the  excellent  route  surveys  by 
tiiese  two  explorers,  practically  nothing  but  the  roughest  sketches  of  the  region  existed ; 
now,  however,  a  great  deal  of  really  good  work  has  been  done,  both  by  British  and 
French  officers  and  explorers,  of  which  Major  U.  R.  Davies  has  taken  full  advantage 
in  the  compilation  of  this  excellent  map.  The  map  has  been  drawn  under  Major 
H.  B.  Davies'  personal  supervision  and  direction  from  the  Survey  of  India  sheets  on 
4  miles  to  an  inch,  which,  besides  the  standard  sheets  of  Burma  and  the  frontier, 
indade  the  extensive  surveys  by  Major  Davies  himself  in  1895  and  1898-1900,  together 


634  NEW  MAPS. 

with  thoae  of  Captain  C.  H.  D.  Ryder,  Captain  E.  C.  Pottinger,  Cjiptain  W.  A,  Watto- 
Joaes,  Captain  C.  G.  W.  Uuitar,  and  many  others  whose  n\m38  are  mentionel  on  the 
luapi,  as  are  also  those  of  otlier  travellers  from  whose  work  additions  and  oorrecitons 
have  been  made  which  are  not  incla  Jed  on  the  Survey  of  India  sheets.  Al though  the 
title  stales  that  this  is  a  map  of  Ydnnan,  the  area  embraced  is  considerably  greater, 
and  extends  from  lat.  21°  to  'SQ'^  15'  N.,  and  from  long.  97°  to  106°  E.  The  map  measures 
29  by  83  inches,  and  is  printed  in  colours. 

AFRICA. 
Egypt.  Egyptian  Sorvay  Departmtot. 

Provisional  map  of  a  portion  of  the  Eastern  Desert  of  Egypt.  Scale  1 :  1,000,000 
or  1  inch  to  158  stat.  miles.  Sheets:  12  G,  18  £,  18  F,  14  b\  14  G.  Giza: 
tturvey  Department,  1906.  Presented  by  the  Director- General,  Survey  Dqxirtment^ 
Giza. 

Additional  sheets  of  the  map  referred  to  in  the  last  number  of  the  OnograjikicaJL 
Journal.  They  include  the  greater  part  of  the  region  extending  from  lat.  24°  25'  to 
25°  85'  N.,  ami  long.  88°  to  31°  80'  E ,  uud.  like  the  others,  are  only  provisional  issues 
not  finally  adjusted  tj  the  points  fixed  by  triangulation. 

Eg3rpt.  Egyptian  Survey  Bopartmsnt. 

Topographical  map  of  Giza  Province.  Scale  1  :  100,000  or  1  inch  to  1*6  stat 
mile.  ISheet:  N.E.,  4-5.  Giza:  8uiTey  Department,  1905.  Preaented  hff  the 
DirecUtr-GeneraU  Survey  Department^  Giza. 

AMBRICi. 
Canada.  D apartment  of  the  Interior. 

Sectional  map  of  Canada  Scale  1  :  190,080  or  1  inch  to  8  stat.  miles.  Sheets: 
71,  Brandon,  revised  to  July  16,  19U6:  72,  Portage  en  Prairie,  revised  to  July  16, 
1906;  74,  Croso  Lake,  revised  to  August  7,  1906.  Ottawa:  Department  of  the 
Interior,  Topographical  Surveys  Branch,  1906.  Presented  by  the  Cifutdian 
Department  of  the  Interior. 

Rio  de  Janeiro.  Oreiner. 

Planta  da  Cidade  do  Rio  de  Janeiro  e  Suburbios  orgaiiisado  o  desenhado  pelo  Eng^ 
Ulrik  Greiner.  Soiile  1 :  12,.')U0  or  5*06  inched  to  1  stat.  mile.  Rio  de  Janeiro: 
Laemniert  &  Co. 

OEITERAL 

Anebnt  Atlas.  Kiepert. 

Formae  Orbis  Antiqui.  36  Karten  in  Format  von  52:  61  cm.  mit  kritischem  Text 
und  Quellenangabe  zu  jeder  Karte.  No.  xiii.  Peloponnesus  cum  Attica.  Mit  6 
Soiten  Text.  No.  xiv.  Phocis,  Ba3otia,  Attica,  Athenae,  mit  8  Seiten  Text.  Bear- 
beitet  und  herausgegeben  von  Richard  Kiepert.  Berlin:  Dietrich  Reimer  (Ernest 
Vohsen),  1906.     Price  3/n.  each  sheet. 

Of  the  thirly-aix  maps,  of  which  this  atlas  will  consist,  only  fourteen  are  yet  pub- 
Ibhed,  including  the  two  mentioned  above,  although  the  first  appeared  twelve  years  aga 
The  style  in  which  they  aro  produced  is  extremely  good,  an<l  eaoli  map  is  accompanied 
by  explanatory  and  critical  text,  giving  also  the  sources  of  information. 

World.  Bartholomew. 

Atlas  of  thu  World^s  Oimmerce.  A  new  sjries  of  maps,  with  descriptive  text  and 
diagrams,  showing  pr<)duct8,  imports,  exports,  commercial  conditions,  and  eoonnmio 
statistics  of  the  couatrits  of  the  world.  Compiled  from  the  latest  official  returns  at 
the  Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  f.b  ojl, 
F.R.S.E  Part  X.  London :  George  Newues,  Limited,  [1904]  Price  6cf.  each  part 
Presented  by  the  Publisher. 

This  part  is  of  exceptional  interest,  and  contains,  in  addition  to  smaller  charts  and 
diagrams,  two  general  commercial  maps,  one  of  Europe  and  the  N^ear  East,  and  the  other 
of  t:ic  Far  East,  which  includes  the  whole  of  Asia  from  Tobolsk  to  the  Indian  ooeaa, 
and  from  the  Aral  sea  to  the  Pacific  ocean.  Each  of  these  maps  is  coloured  to  show 
vegetation,  in  addition  to  which  principal  railways,  canal^,  navigable  riverti,  telegraphs, 
British  consular  stations,  and  other  information  of  a  commercial  character  are  given. 
There  is  the  usual  continuation  of  the  alphabetical  list  of  commodities  of  oommeroe,aBd 
a  moat  instructive  diagram  showing  the  relative  values  and  importance  of  the  imports 
and  ei ports  of  the  United  Kingdom  in  the  year  1005. 

World.  StUltf. 

Neu'itcD,  von  Grund  aus  neubearbeitcten  und  ncugestochenen  Aoflage  von  Stielcn 
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Hand  Atlas  109  Karten  anf  200  Seiten  mlt  162  Nebenkarten  in  Kupferdtioh  und 
einem  alpbabetiflohen  Yerzcichnis  aller  im  Atlas  Torkommenden  Namon  (uu^ffthr 
2W,000  Nomen  enthaltend)  herausgegeben  tod  Justus  Porthea'  Geograpihischer 
Anstalt  in  Gotha.  Lieferuogen  19,  20,  21  und  2i.  Goiha:  Justus  Fertlies, 
19UG.    Price  60  pf.  each  parL 

CHABT8. 

Admiralty  Charts.  Hjdrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographio  Deportment,  Admiralty,  during 
August,  1906.    Presented  hy  the  Bifdrographer,  Admiralty. 

No.  Inches. 

1914  m  =  17*8    England,  south  coast :— Looe  harbour.    2«. 
3563  m  =  1*41    Norway,  western  approaches  to  Vigtcn  island i  .-^-^iaesliDgerne 

light  to  Kalvo.    3«. 
3562  m  =  1*42    Baltic,  Little  Belt :— Apenrade  and  Flensburger  Fiords,  including 

Alsen  Fiord  and  sund.    Ss. 
3344  m  =  1*2      Fort  Liberte,  Manzanillo,  and  Monte  Cristi  Bays.    3«. 
3590  m  =  var.     South  America,  Magclhin  Strait.    Plans  in  the  neighbourhood  of 

Beagle  channel . — Port  Langluis  and  Port  Edwards,  Sholl  bay. 

Port  Estrecho,  Port  Fanny,  Port  Almeida,  Port  Soffia,  Port 

Huemnl,  Port  Fortuna,  Port  Quo-Vadis,   Port  Barrow,  Port 

Engano,  Port  Util.     2». 
1156  m  s  1*3      Mexico,  south-west    coast: — Gulf  of   California,  Topolombampo 

harbour.    2«. 
3595  m  =  10-0    Red  sea,  Gulf  of  Akaba :— Jezirat  Farauii.    2«. 
8599  m  =  4*0      Plans  and  anchorages  in  the  Persian  Gulf.      Henjam  island 

anchorage.    2s. 
8586  m  =  12      Malacca  btrait,  Sumatra,  north-east  coast.    Ara  bay.    2«. 
3577  m  =  0  5      Borneo  island :— Sesaj  ip  and  Bulungan  riycrd.    30. 
3548  m  =  1*8      Japan  : — Yokohama  to  Uraga.    3s. 


Hew  Plant  and  Plans  added. 


1304  m  = 


Plans  on  the  coast  of  Chile.     New  plan: — Tictoc  bay.    Plans 
added  : — Port  Auchemo,  Port  Velcho 


108 
23.) 
2*35) 

1508  m  =  71      Anchorages  in  the  New  Hebrides  islands.  Plans  added  :— Betarara 

anchorage. 

(/.  D.  Potter,  Agent,) 

Charts  Cancelled. 

No.  Cancelled  by  Ko. 

1914    England,     south     coasti  New  chart 

Looe  harbour.  /    Looe  harbour 1914 

8344    San    Domingo:— Monte\ 

Cristi    bay    and    ap-lNow  Chart. 

preaches.  >    For    Libert^,    Manzanillo,    and    Monte 

471    San      Domingo: — Man- 1        Cristi  bays 3344 

zanillo  bay.  j 

(/.  D.  Potter,  Agent) 

Charts  that  have  receiTei  Important  Corrections. 

No.  1607,  England,  east  coast: — River  Thames.  North  Foreland  ti)  the  Nore. 
817|  Cyprus : — Famagusta  and  Salamis,  Famagusta  harbour.  2478,  Africa,  west 
coast : — Manna  river  to  Junk  river.  7,  Gulf  of  Aden  : — Aden  and  adjaoent  bays. 
2195,  Celebes  sea:— Plans  in  east  part  of  Celebes.  976,  Philippine  islunds:— 
.  Manila  bay.  1798,  Chine,  north  const : — Kwaag  tang  peninsula,  including  Ta  lien 
kwan  au'l  the  approaches  to  Port  Arthur.  1270,  Korea: — Approaches  to  Chemulpo 
anchorage. 

(J,  D.  Potter,  Agent,) 

Chile.  Chilian  Hydrcgraphic  Office. 

Chilian  Hydrographic  Charts.  Nos. :  116,  Puertos  de  las  Islas  Guaitceas ;  135,  Tierra 
del  Fuego.  Bahia  alien  Gardner,  Sena  Tekenicn.  Valparaiso :  Oficiana  Hidit>- 
grafica,  1906.    Presented  by  the  Chilian  Hydrographic  Office. 

iBdian  Ocean  and  Bed  Ssa.  Meteorological  Office. 

Meteorological  Chart  of  tho  Indian  Ocean  north  of  15°  S.  lat.,  and  Red  Sea  for 
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October,  1906.  London:  Meteorological  Office,  190&  PHoe  6dL  PrfenUd  6y 
the  Meteorological  Office, 

VoTth  Atlantic.  U.S.  Hydrographie  OAm. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  Washington,  1906.  WashiDgton:  VJS. 
Hydrographio  Office,  1906.     Presented  by  the  U.S.  Hydrographic  Office, 

Vorth  Atlantic  and  Mediterranean.  Meteorological  OAce. 

Meteorological  Chart  of  the  North  Atlantic  and  Mediterranean  for  October, 
1906.  London :  Meteorological  Office,  1906.  Price  6i.  PretetUed  by  the  Meteoro- 
logical Office. 

North  Pacific.  U.8.  Hydrographic  OAcc. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  October,  1906.  Washington :  U.S. 
Hydrographic  Office,  1906.    Presented  by  the  U.S.  Hydrographio  Office. 

FH0T0OBAPH8. 

Vorthem  Nigeria.  Home. 

Fifty  photographs  of  Northern  Nigeria,  taken  by  Douglas  B.  Home,  Esq.  Preeented 
by  Doug'as  R.  Home,  Esq. 

A  set  of  quarter-plate  silver  prints.  As  will  be  seen  from  the  titles,  some  of  the 
subjects,  such  as  native  salt-fields,  smelting  furnaces,  markets,  and  others,  are  <k 
special  interest. 

(1)  The  High  Commisiioner'syacht  onthe  Nio:or  near  Lokoja  ;  (2)  Typical  bungalow 
as  provided  for  European  officers.  Lokoja;  (8)  Ruad  to  the  native  market,  Lokoja; 
(4  and  5)  In  Lokoja  market;  (6)  The  Wase  lock;  (7)  Part  of  our  column  crossing  the 
sands  bordering  on  the  river  Benue  ;  (8)  Crossing  the  Ankwe  river ;  (9)  A  halt  on  the 
banks  of  the  Ankwe  river;  (10  and  11)  Native  salt-fields,  Azara;  (12)  Native  Uausa 
salt-dehls,  Akiri;  (13)  Making  camp  outside  Awe;  (14)  Landing  at  Ibi;  (15) Embark- 
ing at  Ibi;  (16  and  17)  In  the  market  at  Ibi;  (18)  Clearing  ground  for  camp  Okeli; 
(19)  Outside  the  king's  house  at  Little  Eboni;  (20)  Native  bridge,  Kabba  Province : 
(21)  Kukuruku  country  ;  (22)  Northern  Nigeria  police  at  Dekina;  (23)  Two  sections  of 
B  Company,  2nd  Batt.  Northern  Nigeria  Regiment,  Dekina;  (24)  Good-bye,  Dekina; 
(25)  Startmg  the  carriers,  Dc^klna ;  (26)  In  the  village  of  Aguatcha ;  (27)  Stream  in  the 
town  of  Bida ;  (28)  The  exterior  of  the  Emir  of  Bida's  compound  ;  (29  and  30)  Lampai; 
(31  and  32)  Types  of  Nupes,  Lampai ;  (33)  Inside  view  of  roof  of  native  Nupo  house ;  (34) 
The  Niger  Company's  compound  near  Tilde ;  (3.5-37)  Native  iron  smelting  furnaces, 
Tanguru ;  (3S)  In  the  Joss  country ;  (39)  Stern-wheeler,  **  Karonga."  river  Benue ; 
(40)  A  political  officer  and  staff;  (41)  Some  of  the  officcra  of  the  Munshee  Expedition; 

(42)  Native  soldiers  saying  good-bye  to  their  wives  at  Lokoja,  Munshee  Expedition; 

(43)  Men  of  the  2ud  Batt.  marching  down  to  the  Niger  for  embarkation,  Munshee 
Expedition ;  (44)  Embarking  men  and  stores  of  2nd  Batt.,  Lokoja,  Munshee  Expedition; 
(45)  The  first  section  embarked  off  Ix)kaja,  Munshee  Expedition ;  (46)  Hausa  fiddler 
and  Yoruba  headman ;  (17)  Hausa  boy ;  (48  and  4i^)  Pelicans  on  the  Niger. 

Vegetation  Types.  Kantsn  and  Behsnek. 

Vegetationsbilder  herausgegeben  von  Dr.  G.  Karaten  und  Dr.  H  Schenck.  Vierte 
Reihe,  Heft  2.  Das  siidliche  Togo.  Yon  Dr.  Walter  Busse.  Jana:  Gasta? 
Fischer,  1906.    Price  2.50m.  each  part. 

Yorkshire  Wigraa. 

Three  Photographs  of  the  Obelisks  known  as  the  **  Devil's  Arrows  *'  at  Borough- 
bridge,  Yorkshire,  taken  by  Major  H.  H.  Wigram,  late  Scots  Guards.  Preeenied  by 
Major  U.  H.  Wigram. 

These  ol)elis\[s  c  insist  of  three  rude  masses  of  millstone  grit,  and  are  situated  about 
a  quarter  of  a  mile  from  Boroughbridgo,  on  the  Wotherby  road.  They  stand  N.-S.,  the 
northern  stone  being  about  129  feet  from  the  central  one,  which  is  860  feet  from  the 
southern.  They  are  18  to  22|  feet  in  height,  and  there  was  formerly  a  fourth  stone.  In 
spite  of  many  conjectures,  little  or  nothing  is  known  as -to  the  origin  of  these  remade- 
able  pillars. 

N.B.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  FellowB 
of  the  Society  who  have  taken  photographs  during  their  travelB,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photofiprnphs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE  ALPINE  RACES  IN  EUROPE/ 

By  JOHN  L.  MYRES. 

This  paper  is  an  attempt  to  interpret  the  admitted  distribution  of 
human  iypes  in  Central  and  Eastern  Europe,  both  in  modem ,  times 
and  in  saooessive  periods  of  antiquity,  partly  in  oonnection  with 
similar  though  scantier  evidenoe  from  adjacent  regions  of  Western, 
Asia,  pcortly  as  conditioned  by  changes  in  the  distribution  of  land  and 
water,  and  of  climate  and  vegetation,  which  are  indicated  by  recent 
work  in  paladogeography,  as  far  back  as  the  Ice  Age  and  the  period 
immediately  preceding  it. 

For  convenience  of  reference,  I  propose  to  limit  myself  almost  ex'^ 
olusively  to  data  which  are  accessible  in  a  few  standard  works  and 
fairly  well-known  papers:  for  anthropology,  to  Deniker's  'Baces  de 
TEurope,'  1897;  •  The  Races  of '  Man  *  (E.  T.),  1900;  and  his  Huxley 
Memorial  Lecture  (1904)  in  Journ.  ArUhr,  Inat^  34,  1810;  and  to 
Ripley's  '  Races  of  Europe/  1900:  in  palsBOgeography,  to  Suess,  *  The 
Pace  of  the  Earth,'  1  (E.  T.  Oxford,  19a4);  and  to  Ratzel's  papers, 
**  Die  Ursprung  und  Wanderung  der  Volker  geographisch  betrachtet," 
in  Ber.  u  Verh.  d.  k.  Sachs.  Qes.  Wise.  Leipzig,  60  (1898),  62  (1900).  It  is 
to  the  last  named  that  I  owe  the  suggestive  treatment  of  the  conditions 
in  Eastern  Europe,  which  started  me  on  the  present  inquiry. 

On  the  statical  aspect  of  the  matter  there  is  practical  unanimity, 
though  the  evidence  is  still  incomplete  here  and  there,  and  in  detail. 
Presentations  of  the  anthropology  of  Europe  as  dififerent  superjQcially 
as  those  of  Ripley  and  Deniker  agree  on  closer  analysis  in  recognizing 
three  main  types  :  (1)  the  long-beaded  dark  Homo  MediterraneuSy  bounded 
northwards  by  the  Alpine  barrier,  but  with  littoral  offshoots  along  the 
Atlantic  seaboard;   (2)  the  long-headed  blonde  H,  horealis,  disposed 

*  Reaearch  Department,  Match  9, 1906. 
No.  VI.  -December,  1906.]  2  o 


638  THE  ALPINE  RACES   IN  EUROPE. 

round  the  Baltic  aud  North  sea,  in  an  oval  of  about  1500  by  2000  mileB; 
oommingling  westward  with  the  littoral  extension  of  R.  MediierraneuM^ 
and  showing  traces  of  a  large  south-eastward  extension  also  in  com- 
paratively reoent  times;  and  (3)  a  rather  variable  but  broad-headed 
type,  generally  brunette,  which  from  its  wedge-like  distribution  west- 
ward from  a  base  between  the  Adriatic  and  the  Dnieper  to  an  apex  in 
Brittany,  and  from  its  general  coincidence  of  distribution  with  the 
main  mountain  zone  of  Central  Europe,  has  acquired,  rightly  or 
wrongly,  the  name  of  K,  alpinus.  Between  H.  Mediierraneus  and  H, 
horealis  a  general  affinity  is  commonly  admitted  ;  the  evidence  of  palie- 
anthropology  supports  this  relationship  strongly;  and  that  of  ^ 
palceogeography  of  quaternary  Europe  makes  it  practically  certain  that 
both  types  may  be  trace!  back  to  an  Eur- African  origin. 

There  is  general  agreement,  also,  that  the  broad-headed  H,  Alpinus 
is  of  incomparably  remoter  relationship  to  these  long-headed  types. 
Eeane,  indeed,  argues  recently  for  a  North  African  origin  for  H. 
alpinus  also,  quoting  a  broad-headed  strain  among  the  ancient  Guanches, 
and  a  similar  patch  still  between  Tunis  and  Tripoli.  But  the  oommon 
beliefs  are  either  that  H.  alpinus  originated  locally  in  his  Alpine 
habitat  by  some  physiological  response  to  climate,  altitude,  or  other 
geographical  circumstance,  or  that  his  origin  must  be  sought  further 
east  in  some  part  of  Asia.  The  latter  view  is  supported  by  the 
enormous  preponderance,  over  Asia,  north  of  the  Himalayan  chain,  of 
excessively  broad-headed  peoples,  and  by  the  extension  of  such  types, 
in  their  modern  statical  distribution,  over  the  whole  of  the  Eurasian 
steppe,  and  sporadically  over  most  of  Irania,  Caucasia,  and  Anatolia. 
But  the  evident  expansion  of  these  Asiatic  broad-heads  from  centres  of 
distribution  which  are  exclusively  in  very  high  altitudes,  gives  new 
weight  to  the  former  contention  that  ii\  the  European  highlands  also 
broad-headedness  may  be  a  feature  acquired  both  locally  and  recently. 

This  former  hypothesis  is  clearly  not  a  matter  of  geography,  but  of 
physiology,  and  I  do  not  propose  to  consider  it  further,  except  to  re- 
mark that  the  present  state  of  our  knowledge  as  to  the  rate  of  alter- 
ability  of  a  deep-seated  structure  like  the  human  cranial  skeleton 
ofifers  very  little  encouragement  to  believe  either  that  the  area  of 
highland  in  Europe  is  large  enough  to  permit  the  local  evolution  of  a 
marked  human  variety  of  this  kind,  or  that  the  time  which  has  elapsed, 
since  the  retreat  of  glacial  conditions  made  this  highland  habitable, 
has  been  at  all  long  enough  to  allow  of  so  considerable  a  change  of  head- 
form,  even  if  the  area  available  eventually  had  been  large  enough  or 
secluded  enough  for  the  purpose. 

I  propose,  therefore,  to  assume  that  H.  alpinus  in  Central  Europe 
has  come  from  somewhere;  that,  like  the  long-headed  types,  he  has 
reached  the  greater  part  of  his  present  European  habitat  within  post- 
glacial   times;    and    that,  except  on   an  hypothesis  of   spontaneous 
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generation  such  as  we  have  already  seen  reason  to  reject  for  Europe,  it 
is  difficult  to  acoept  Keane's  view  *  that  his  original  home  was  in  North 
Africa.  Eeane's  instances  of  survival  of  broad-headed  man  in  this 
direction  will,  moreover,  be  found  susceptible  later  on  of  adequate 
explanation  on  a  quite  different  Alpine  hypothesis.  A  glance  at  the 
general  distribution  of  types  of  head-form,  and  even  of  pigmentation, 
over  the  land-surface  of  the  Old  World  reveals  a  primd  facie  case  for 
the  hypothesis  that  the  sallow  dark-haired  broad-heads  of  the  West 
stand  in  some  not  very  distant  relation  to  the  broad-heads  of  Central 
Asia ;  distinct  as  the  latter  are  in  their  almost  hairless  face,  exceedingly 
yellow  skio,  and  peculiar  conformation  of  eye  and  brow.  But  if 
"somewhere  in  Asia''  is  the  ultimate  home  of  the  western  broad- 
heads,  what  was  the  line  of  their  route,  and  what  were  the  geographical 
conditions  during  the  period  of  their  transit? 

The  plateau  core  of  Asia  is  connected  now  with  the  mountain  core 
of  peninsular  Europe  by  two  distinct  lines  of  communication ;  the 
Eurasian  steppe,  and  the  Anatolian  and  Iranian  section  of  the  Alpine- 
Himalayan  fold  system.  From  the  point  where  they  leave  the  western 
limits  of  Inner  Asia,  these  two  lines  of  communication  lie  for  a  .while 
conterminous ;  but  about  midway  in  their  course  they  are  held  apart 
by  the  Caspian  depression,  and  then  again,  after  another  brief  interval 
of  Caucasian  contiguity,  by  the  sea  of  Azov  and  the  Black  sea. 

Both  routes  have  served  in  historic  times  as  lines  of  immigration 
from  Inner  Asia  to  Eastern  Europe;  and  both  are  marked  now  (quite 
apart  from  spasmodic  incursions)  by  a  graduated  transition  of  racial 
type  among  their  permanent  if  not  sedentary  inhabitants.  The 
northern  series  passes  by  gradual  changes  from  the  typically  Mongoloid 
peoples  of  the  Kirghiz  and  Turkoman  steppes  to  the  Finns  and  Slavs 
who  border  respectively  the  Baltic  and  the  Pontic  shores  of  the  isthmus 
into  peninsular  Europe ;  and  whose  physical  types,  as  they  are  traced 
westward,  betray  respectively  the  growing  proximity  of  the  Baltic  and 
ihe  Carpathian  citadels — of  H.  horealia,  that  is,  and  of  H,  alpinus.  The 
southern  series  passes  likewise  from  the  Tajik  and  Galcha  peoples  on 
the  western  fringe  of  Highland  Asia,  through  the  Armenoid  types  of 
Caucasia  and  Anatolia  to  the  Albanians  and  other  **  Dinaric  "  broad- 
heads  of  Deniker's  classification,  and  so  on  to  the  short-heads  of  the 
Alpine  region  and  their  westward  colonies  in  Central  France  and 
Brittany. 

*  '  Man  Past  and  Present,*  p.  457 :  **  Here  again  we  see  how  unnecessary  it  is  to 
go  to  Asia  for  the  early  European  roundheads,  who  are  generally  introduced  from  the 
east  in  the  Bronze  Age,  although  it  is  clear  that  large  numbers  had  already  established 
themselves  in  Central  and  West  Europe  during  the  New  Stone  Age."  And  again, 
p.  458,  he  speaks  of  "  great  invasions  of  dark  or  brown  roundheads  of  average  size 
Cprobably  from  the  Iranian  uplands).  But  all  of  these  had  themselves  first  been 
specialized  in  North  Africa,  the  true  centre  of  evolution  and  of  dispersion  of  all  the 
main  branches  of  the  Caucasic  family/* 

2  0  2 


HO  THE  ALPINE  RACES  IN  BUEOPE. 

Throughoat  Uatorio  timee  the  northern  route  has  had,  for  Eoropeui 
peoples,  an  overwhelmingly  greater  importanoe  politically,  and  has 
worked  also  an  incomparably  greater  ohange  in  the  reoent  ethn<^rsj^y 


of  Europe  than  the  southern ;  and  it  ia  probably  this  practical  neoewi^ 
of  taking  politioal  oooount  of  this  northern  route  whioh  hae  permitted 
its  predominanr^  in  onthropolc^oal  theory  also.    When  a  people,  or 
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a  language,  or  an  idea,  not  demonstrably  *^  Mesopotamian  "  or  '*  Semitio," 
is  claimed  as  having  migrated  into  Europe  from  *'  somewhere  in  Asia," 
it  has  been  presumed  almost  inyariably  that  it  arrived  in  peninsular 
Europe  from  the  north-east ;  and  conversely,  when  attempts  have  been 
made  to  derive  **  Aryaii^"  phenomena  in  India  or  Persia  from  an  ulti- 
mate source  in  Europe,  it  is  usually  north  of  the  Caspian  that  their 
course  is  traced. 

It  is  to  Batzel,  I  think,  that  the  credit  belongs  of  demonstrating, 
in  the  paper  already  quoted,  the  relative  modernity  of  this  northern 
line  of  communication.  The  steppe  route  was,  in  fact,  non-existent 
until  two  conditions  were  fulfilled  :  (1)  the  retreat  of  the  glacial  ice- 
cap from  the  basin  of  the  upper  Dnieper,  upper  Don,  and  upper  Yolga ; 
and  (2)  the  restriction  of  the  Sarmatian,  or  Ponto-Caspian  sea,  to  its 
modem  Caspian  limits,  so  as  to  connect  the  European  steppe,  from 
Carpathians  to  Yolga,  with  the  Asiatic  steppe  from  Altai  to  the  foot  of 
the  Urals. 

Batzel  used  his  reconstruction  of  the  geography  of  Eastern  Europe 
during  and  since  the  Ice  Age,  to  explain  how  Europe  became  isolated 
sufficiently,  and  long  enough,  to  permit  of  the  evolution  of  H.  horeaUs 
as  a  gigantic  blanched  variety  of  the  precursor  of  H,  Mediierranetu, 
But  he  has  not  indicated  clearly  whether  he  realized  that  another 
corollary  follows  from  his  geographical  conclusions ;  and  it  is  this  other 
corollary  which  I  hope  to  develop  in  what  follows.  Meanwhile  it  is 
important  to  note,  also,  that  even  in  regard  to  the  northern  route  Batzel 
does  not  state  the  case  against  early  Asiatic  immigration  at  all  so 
strongly  as  the  facts  seem  to  justify.  Not  merely  was  it  possible,  long 
after  the  stage  of  European  history  when  broad-headed  man  is  trace- 
able  in  the  neolithic  lake-dwellings  of  western  Switzerland  and  Austria, 
for  the  overwhelmingly  long-headed  folk  of  the  kurgans  to  range 
nomadically  over  a  secluded  steppe  from  the  Carpathians  to  the  west 
bank  of  the  Yolga,  and  to  lay  the  foundations  of  the  ethnography  of 
the  north-western  Caucasus,  but,  as  soon  as  the  shrinkage  of  the 
Caspian  had  gone  on  long  enough  to  open  a  steppe-route  into  Asia,  it 
was  the  European  long-headed  steppe-people  which  carried  its  kurgan 
interments  north-eastward  as  far  as  Tobolsk,  and  distributed  those 
patches  of  relatively  long-headed  blondes  which  survive  even  further 
afield.  There  is,  in  fact,  no  positive  evidence  of  any  but  long-headed 
nomads  on  the  European  steppe  until  a  period  which  is  far  on  in  the 
Bronze  Age  of  this  region ;  and  probably  not  until  the  so-called 
"  Scythic "  movements  at  the  beginning  of  the  Age  of  Iron.  Now,  if 
the  steppe  route  was  thus  securely  closed  until  this  late  date,  as  the 
ethnography  and  the  geography  of  the  region  combine  to  prove  that 
it  was,  we  are  thrown  back  upon  an  examination  of  the  parts  south  of 
the  Caspian  for  a  possible  means  of  access  of  broad-headed  people  to 
Europe. 
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At  first  sight  we  are  met  by  a  precisely  similar  obstaole,  gec^raphical 
and  ethnographical.  The  highlands,  which  are  continuous  from  the 
Pamirs  to  Phrygia,  are  divided  from  the  Balkan  and  Dinario  highlands 
by  the  Helleflpontine  depression  and  the  ^gean  sea ;  and  thongh  the 
former,  in  its  present  state,  has  never  been  a  barrier  to  man,  it  was 
certainly  somewhat  more  deeply  submerged — at  least  up  to  the  1 50-feet 
line — in  late  Quaternary  time,  just  when  the  broad-headed  peoples, 
if  they  were  of  Anatolian  origin,  ought  to  have  been  free  to  enter  the 
Alpine  r^on.  Moreover,  from  the  later  Stone  Age  onwards  the  activity 
of  the  bloode  long-headed  nomads  of  the  European  steppes  can  be  traced 
very  clearly  south-westwards  also,  intruding  by  way  of  the  lower 
Danube  upon  the  Balkan  lands,  and  establishing  themselves  with  their 
characteristic  Tcurgan  tumuli  all  over  Thrace,  over  a  large  area  on  the 
karst,  plateau  of  Bosnia,  and  even  over  a  considerable  part  of  Western 
Asia  Minor,  from  the  Hellespont  southwards  to  Lydia  and  Oaria,  and 
eastwards  up  the  Sangarius  into  plateau  Phrygia.  In  Bosnia  this 
long-headed  population  lasted  on  until  the  early  Iron  Age,  or  somewhere 
about  800  B.C. ;  in  Thrace,  fair-hair  and  tumulus-burial  could  be  seen 
still,  about  450  b.c.  ;  and  from  the  Danube  mouth  to  Yama  a  markedly 
blonde  and  long-headed  population  survives  to  the  present  day.  At 
this  point,  therefore,  it  would  seem  as  if  northern  and  Mediterranean 
long-heads  met  once  more  and  nipped  ofif  our  Alpine  broad-heads 
from  their  nearest  Anatolian  affinities.  Here,  however,  the  earlier 
history  of  the  people  and  of  the  area  throws  a  different  light  on  the 
matter. 

In  regard  to  the  geographical  factors,  Eatzel  and  Suess  are  only 
summing  up  a  consensus  of  recent  inquiry  when  they  emphasize  the 
very  recent  date  and  summary  character  of  the  subsidences  which  let 
down  certain  areas  adjacent  to  Asia  Minor  to  their  present  level. 
These  areas  are  (1)  the  whole  south  lobe  of  the  Caspian,  south  of  Baku 
and  Krasnovodsk  in  lat.  40°  ;  (2)  the  whole  Black  Sea  basin  south  of  a 
line  joining  the  Caucasus  with  the  Crimean  Yaila,  and  this  with  the 
Balkans  behind  Varna ;  *  (3)  the  whole  iEgean  basin,  from  the  sub- 
merged Cycladio  ranges  northwards,  and  therewith  the  sea  of  Marmora; 
(5)  the  whole  (probably,  and  certainly  the  south-eastern  part)  of  the 
foreshore  of  Syria  on  which  Cyprus  stands,  as  far  west  as  a  line  drawn 
from  Adalia  to  Alexandria.  Suess  quotes  one  rather  doubtful  case  of  the 
discovery  of  a  human  implement  in  Hellespontine  shore-deposits  of 
the  period  of  greatest  subsidence,  approximately  at  the  culmination  of 
the  Ice  Age ;  and  thinks  that  **  it  is  even  possible  that  these  events 
were  witnessed  by  man ; "  and  certainly  the  anthropology  of  Cyprus 
gives  the  strong  impression  that  the  island  was  already  inhabited  by 


*  It  is  a  matter  of  detail  when  and  how  tho  Mediterranean  oame  to  receive  the 
drainage  of  this  area,  and  of  the  far  older  Sarmatian  sea  which  suryives  in  the  golf  of 
Odessa  and  the  sea  of  Amy. 
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man  of  North  Afrioan  type,  before  it  was  ont  off  finally  from  the  main- 
land. The  problem,  also,  of  the  introdaction  of  H,  Mediterraneus  into 
the  ^gean  would  be  considerably  simplified  if  it  were  permissible 
to  Biippose  that,  down  to  the  glacial  submergence,  it  had  land  oommnni- 
cation,  past  Ehodes  and  Lycia,  with  the  lost  Syrian  foreshore. 

Whether  we  admit  for  onr  present  purpose  a  larger  or  smaller  width 
of  isthmus  between  Anatolia  and  the  Balkan  lands,  the  oonolusion 
remains  that  in  immediately  pre-glacial  times,  and  far  on  into  the  period 
which  corresponds  with  the  Ice  Age  of  Northern  Europe,  we  must 
presume  the  existence  of  a  promontory  of  Asia,  much  broader,  but  not 
much  more  elevated  than  the  present  Asia  Minor,  barred  southward,  as 
at  present,  by  the  Eastern  Mediterranean  as  far  east  as  Lycia ;  further 
east  by  a  prolongation  of  the  Persian  gulf  far  up  the  present  Mesopo- 
tamian  ^*  Lombardy ; "  and  in  the  intervening  section  by  the  abrupt 
south  face  of  Taurus.  Internally  this  great  promontory  consisted  of 
alternate  mountain  ridges  and  interment  plateaux,  more  or  less  uniformly 
dotted  with  considerable  lakes ;  for  the  Sarmatian  or  Ponto-Caspian  sea 
on  the  north,  the  Mesopotamian  gulf  on  the  south,  and  the  excessive 
humidity  of  fche  glacial  **  penumbra "  combined  to  give  abundant  rain- 
fall, and  the  modern  river  gorges  of  Halys,  Sangarius,  and  the  like,  were 
far  less  completely  excavated  than  now. 

By  an  isthmus,  if  it  can  be  called  so,  at  least  as  broad  as  from  the 
Bosphorus  to  Eubcea,  and  not  improbably  from  Varna  to  Attica,  this 
great  Anatolia  extended  west  as  far  as  the  Iron  Gates  and  Montenegro. 
Beyond  this  only  two  things  are  clear  :  (1)  that  continuous  highland, 
broken,  if  at  all,  only  by  an  early  stage  of  the  Danube  gorge,  ran 
northwards,  and  then  westwards  along  the  Carpathians,  endosing  a 
Hungarian  lake ;  (2)  that  west  of  the  Hungarian  lake  a  long  highland 
promontory  ran  out  almost  to  nothing  where  it  made  touch  with  the 
Eastern  Alps.  It  is  not  certain,  however,  exactly  at  what  point  in 
the  break  up  of  this  continental  rSgimS  the  upper  Adriatic  oollapeed; 
and  we  have  to  be  prepared  for  the  possibility  that  a  foreshore  like  that 
of  Syria  connected  the  Dalmatian  highland  with  the  foot  of  the 
Apennines.  All  this  Balkan  section  of  the  Anatolian  region  repeated 
on  a  smaller-featured  scale  the  tangle  of  ridge  and  lake-land  which  we 
have  seen  to  be  characteristic  of  Asia  Minor.  We  must  also  remember 
that  further  east,  in  what  is  now  northern  and  central  Irania,  far  more 
favourable  conditions  prevailed,  so  long  as  the  Aral-Caspian  sea  was  in 
existence ;  and  that  the  configuration  of  this  land  also  offers  just  the 
same  foundation  for  a  rSgimS  of  lake-basins  as  does  Anatolia  itself. 

We  have,  therefore,  all  the  conditions  for  the  development,  in 
immediately  pre-glacial  time,  of  a  distinct  type  of  man — a  great  ex- 
panse of  uniformly  diversified  country,  adequate  rainfall,  moderate 
climate,  ample  forest  on  the  highlands,  grasslands,  with  good  evidenoe 
of  the   presence  of  domesticable  cattle,  round    the    lakes;    and,  in 
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partionlar,  a  peonliar  abundanoe  of  edible  fruits— qninoe,  malberry, 
olive — espeoially  its  oharaoteristio  stone  fruits,  from  oherry  and  plum 
to  apricot  and  peach;  and  nuts,  such  as  chestnut  and  walnut  The 
last  point  is  of  importance,  because,  if  current  speculations  as  to  the 
influence  of  jaw-power  on  skull-form,  and  of  diet  upon  the  need  for 
jaw-power,  are  leading  to  valid  results,  as  I  think  they  are,  a  diet  of 
masticable  fruits  may  well  have  been  one  of  the  conditions  for  the 
development  of  Anatolian  short-headedness,  even  before  the  domestica- 
tion of  cattle  and  the  acquisition  of  a  milk  and  cheese  diet  like  that  of 
the  Mongolian  peoples. 

We  have  next  to  consider  the  effect  of  glacial  conditions  on  this 
Quaternary  Anatolia.  First,  though  in  the  latter  part  of  the  Ice  Age 
the  great  subsidences  were  beginning,  there  is  nothing  to  show  that 
the  general  submergence  of  the  Mediterranean  coasts  extended  more 
than  about  150  feet  above  the  present  sea-level ;  so  that  the  gravels  of 
the  Hellespont  and  of  Salonica,  for  example,  need  not  mark  more  than 
the  course  of  comparatively  narrow  gulfs  or  flooded  valleys.  Second, 
so  long  as  the  Sarmatian  sea  remained  continuous  and  wide,  as  Ratzel 
shows — and,  still  more,  so  soon  as  the  Pontic  depression  began  to  take 
place — the  climate  of  Anatolia  must  have  been  comparatively  little 
affected  by  the  pressure  of  the  European  ice-sheet ;  and,  in  fact,  definite 
traces  of  glaciation  are  absent,  not  only  from  Anatolia  (apart  from  its 
present  snow-peaks),  but  from  almost  all  its  Balkan  continuation  as 
well,  though  the  evidence  here  is  not  at  all  so  clear,  especially  as  to 
Bulgaria  or  the  southern  Carpathians.  But  the  open  Adriatic  and  the 
Hungarian  lake  probably  exercised  a  certain  mitigating  effect  on  all 
this  western  section.  Further  west,  however,  the  Alpine  region  was 
certainly  very  heavily  ice-capped ;  and  this  ice-cap,  together  with  the 
Hungarian  lake  and  the  snow-clad  Carpathians,  remained  a  very  serious 
obstacle  to  the  intrusion  of  European  man  from  the  north-west,  when 
the  ice-sheet  intermittently  retired  and  gave  him  access  to  a  strip  of 
tundra  country  between  itself  and  the  Alpine  glaciers. 

Now,  under  these  conditions  two  things  may  reasonably  be  inferred : 
First,  that  in  Anatolia  and  Irania,  which  were  more  than  ever  isolated 
from  Africa  and  Arabia  by  the  subsidence  of  the  Syrian  foreshore  and 
the  deeper  submergence  of  Mesopotamia,  but  were  preserved  in  com- 
parative comfort  by  southerly  latitude  and  peninsular  character,  Ana- 
tolian man  continued  to  develop  favourably  and  emphatically  into  a 
well-marked  and  well-grown  variety.  Second,  that  in  so  far  as  Balkan 
Asia  was  affected  by  the  Ice  Age  at  all,  it  was  in  the  direction  of  partial 
isolation  and  relative  climatic  rigour.  And  it  seems  to  be  admitted 
(1)  that  one  of  the  first  physiological  effects  of  climatic  rigour  upon 
man  is  to  dwarf  his  stature ;  (2)  that  exposure  to  '*  alpine  "  conditions 
tends  to  diminish  pigmentation,  and  eventually  to  lighten  the  hair-tint. 
This,  at  all  events,  is  the  current  explanation  of  the  blondeness  of 
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H,  horealiSf  and  of  the  prevalence  of  blonde  types  among  the  high- 
landers  of  brunette  North  Africa. 

Now,  one  of  the  stnmbling-blooks  of  the  student  of  JJ.  aJpinua  has 
always  been  the  extraordinary  distinctness  of  the  gigantic  **  Dinaric,*' 
or  Albanian  variety,  and  the  dwarf  short-limbed  "  Cevenole  race  *'  of 
Deniker,  as  we  find  it  in  Central  France,  in  Savoy,  in  Bohemia,  and  in 
certain  parts  of  the  south-eastern  Carpathians,  and  again  sporadically 
even  further  north-east  in  Galioia  and  beyond  Dnieper.  And  it  has  long 
been  clear  that  the  "  Dinaric  race  **  shares  its  giantism,  as  well  as  its 
general  physique  of  head  and  face,  with  the  members  of  the  Armenoid 
and  Caucasian  groups  of  short-heads.  But  clearly,  if  our  analysis  of  the 
Ice  Age  geography  is  correct,  this  difference  of  stature  among  broad- 
headed  peoples  in  Europe  is  exactly  what  we  ought  to  expect;  and 
analysis  of  the  circumstances  of  the  succeeding  phase  of  geography 
and  climate  will  show  further  how  this  original  distribution^  with 
dwarfs  to  the  west,  and  giants  to  the  east  of  the  incipient  ^gean*  is 
postulated  exactly  by  what  happens  next. 

There  seems  no  reason  to  doubt  that  the  first  repopulation  of  post- 
glacial Europe  took  effect  from  the  west  eastward.  The  Atlantic  sea- 
board had  always  been  preserved  by  its  littoral  climate  from  exoessive 
glaciation ;  and  West  Europe  had  far  better  communication  with  the 
then  temperate  zone  of  North  Africa  than  Central  Europe  had  with 
Balkan  Anatolia ;  thanks  to  the  way  in  which  the  Alpine  and 
Carpathian  snow-caps,  and  the  Hungarian  lake,  barred  the  road  from 
the  south-east.  Moreover,  paleeolithic  man,  of  the  long-headed  types 
which  eventually  spread  into  Bohemia  and  Northern  Hungary)  had 
already  a  long  interglacial  training  in  tundra  life,  and  experience  of  the 
ways  of  the  large  fauna,  which  he  seems  now  to  have  followed  on  their 
return  to  the  north-east. 

After  the  tundra,  the  steppe;  and  throughout  all  the  period  of 
steppe-formation  in  Europe,  and  also  as  long  as  any  exclusively 
European  steppe  remained,  along  either  the  Baltic  or  the  Ponto-Caspian 
foreshore,  blonde  long-headed  man  remained  in  secure  possession  of  it 

Such  gradual  changes  of  head-form  as  are  shown  in  the  later  palaeoli- 
thic stages  in  France,  as  in  the  race  of  Laugerie-Chanoelade,  with  its 
cephalic  index  of  about  74,  are  more  than  accounted  for  by  the  arrival 
of  an  improved  strain  of  Eurafrican  man ;  for  the  modem  Berber  index 
rises  as  high  as  76-5.  And  against  this  is  to  be  set  the  arrival  also  of 
the  race  of  Cromagnon,  with  its  index  reduced  to  73  or  less.  It  is 
only,  therefore,  in  such  very  exceptional  cases  as  the  two  late  paleo- 
lithic skulls  from  L'Homme  Mort  in  Loz^re,  with  indices  of  78*63  and 
78-85,  that  it  becomes  necessary  to  look  in  any  new  direction  for  a 

source  of  fresh  blood. 

By  the  close  of  the  paleeolithic  age  in  Western  Europe,  however, 
the  whole  width  of  the  Alpine  foothills  was  disengaged  firom  its  ice- 
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oap ;  the  Hungarian  lake  was  largely  transformed  to  steppe,  and  the 
Carpathians  and  Balkans  had  assumed  nearly  their  reoent  appearanoe. 
The  Adriatic  had  its  present  form,  save  that  the  Po  shore-line  was  len 
far  advanced,  and  that  all  as  far  west  as  Piacenza,  if  not  even  further, 
was  impassable  swamp,  bordered  by  dense  forest  from  the  base  of  the 
Alpine  foothills.  Under  these  circumstances  the  whole  north  front  of 
the  Balkan  lands  was  thrown  open  for  an  advance  from  the  south-east, 
provided  only  that  the  dwarfed  short-heads  were  qualified  by  their 
recent  mode  of  life  to  take  advantage  of  the  new  situation. 

And  this  is  exactly  what  had  happened.     Subsequent  desiocation 
has  greatly  altered  the  surface-covering  of  large  parts  of  the  Balkan 
lands;    restricting  the  forests,  filling  the  lakes  with   detritus  from 
unmitigated  rainfall,  and  so  reducing  still  further  the  available  surfaces 
of  water  in  the  interior.    This  desiccation  naturally  affected  the  interior 
earliest,  driving  out  trees  and  water-supplies  from  the  Axylon  towards 
the  coast-line.     But  the  recent  appearance  of  the  Alpine  lakelands,  and 
even  of  parts  of  Anatolia,  recalls  what  once  was  general.     Now  in  a 
heavily  forested  lake-  land  practically  no  mode  of  civilized  life  is  possible 
except  on  the  margins  of  the  lakes ;  and  as  soon  as  the  process  of 
obstruction  of  the  lakes  by  detritus  sets  in,  expansion  becomes  easy 
lakewards ;   here  alone,  also,  is  there  safety  at  all   times  frt>m  forest 
dangers,  and  sooner  or  later  a  *'  lake-dwelling  "  culture  emerges.     Now, 
it  can  hardly  be  an  accident  that  it  is  round  the  periphery  of  old 
Anatolia  that  we  have  in  classical  authors  the  majority  of  the  descrip- 
tions of  this  type  of  culture,  surviving  into  historic  times ;  namely, 
round  the  Armenian  Phasis,  the  North-Syrian  Orontes,  the  Thraoian 
Strymon,  and    locally  on  the    lower    Danube.     And  it   can    hardly 
be  an  accident  either  (1)  that  the  first  purely  broad-headed  popu- 
lation of  which  traces  remain  in  Central  Europe  is  that  of  the  Swiss 
lake-dwellers,  which  is  first  recognizable  in  a  fairly  early  neolithic 
stage ;  (2)  that  the  first  traceable  invasion  of  Italy  from  the  north  is 
efi'ected  by  broad-beaded  lake-dwellers,  whose  mode  of  life  is  the  only 
one  which  enabled  them  to  circumvent  the  triple  frontier  of  the  Alpine 
and  Apennine  forests,  and  the  swamps  of  the  Po  valley ;  (3)  that  the 
area  over  which  the  lake- dwelling  culture  spreads — more  or  less  modified 
by  circumstances  as  it  goes — is  very  nearly  coincident  with  that  over 
which  the  first  well-marked  intrusions  of  broad-headed  peoples  can  be 
traced ;   (4)  that,  together  with  the  Alpine  lake-dwellings,  oomes  the 
earliest  positive  reoord  of  a  number  of  characteristic  Anatolian  fruits, 
particularly  peach,  plum,  cherry,  and  chestnut.    The  actual  distribution 
of  the  last  three  is  particularly  instructive  in  this  respect. 

While  the  Alpine  front  of  the  Balkan  lands  was  thus  thrown  open 
for  the  expansion  of  the  dwarf  broad-heads  of  what  was  now  South- 
Eastern  Europe,  the  disappearance  of  the  large  Pontic  area,  and  the 
desicoation  of  the  rest  of  Anatolia,  are  sufficient  causes  for  an  exodus 
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of  th«  giant  broad-beads  thenoe ;  and  at  this  point  we  have  to  remember 
that  after  the  great  Bobmergence  and  the  oloee  of  the  loe  Age  oama  a 
period  of  appreciable  elevation,  wbich,  wbile  it  carved  oat  finally  the 
deep  rias  ooaste  of  the  ^gean,  and  gave  the  Hellespont  and  Boapbomfi 
their  present  depth,  provided  a  broad-Jronted  Hellespontine  bridge, 


onoe  more,  between  Anatolia  and  the  Balkan  lands.  It  b  not  surprising, 
therefore,  to  find  distributed  thiokly  along  the  westward  road,  pioneered 
by  the  "  Gevenole  "  broad-heada,  a  oopions  "  Sinario  "  population,  fiood- 
ing  ronnd  and  beyond  the  isolated  remnants  of  the  older  strain,  whioh 
lie  OQ  either  side  of  its  path.  Kor  is  it  surprising  to  find  Deniker 
marking  an  independent  patoh  of  "Dinario"  peoples  east  of  the  sea 
of  Azov ;  for  the  Oauoasns  was  by  this  time  at  least  as  passable  or 
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oircumventable  as  it  is  now,  and  a  Canoasian — that  is,  North-East 
Anatolian — population  overlies  in  this  region  the  early  long-heads  from 
the  European  steppe,  while  itself  underlying  the  yellow  beardless 
round-heads  from  the  steppes  of  Asia.  It  would  be  tempting  to  bring 
into  the  same  oonnection  the  strikingly  Albanian-looking  Tatars  of  the 
Yaila,  as  an  early  patoh  of  people  isolated  here  sinoe  the  break-up  of 
the  Pontic  edge  of  Anatolia ;  but  the  historical  intrusion  of  European 
Albanians  into  the  Crimea  quite  recently  makes  this  comparison 
dangerous,  and  there  is  at  present  no  adequate  record,  I  think,  of 
skulls  from  pre-Hellenio  tombs  in  this  quarter. 

There  is  general  agreement  as  to  the  subsequent  course  of  events 
in  Central  and  Western  Europe.  Generally  speaking,  the  stunted 
"  Cevenole  "  broad-heads  have  preserved  their  individuality — for,  if  our 
theory  is  right,  they  arrived  earlier,  when  the  country  was  more 
densely  obstructed,  and  more  sparsely  populated;  while  the  giant 
*^  Dinario "  stock,  arriving  later,  penetrating  further,  and  intermixing 
more  with  H,  horcalis^  has  taken  on  a  blonde  exterior,  while  retaining 
much  of  its  physique  and  head  form ;  and  has  thus  given  rise  to  many 
local  varieties  of  rufous  half-breeds  ("  Celts ")  and  muoh  perplexity 
among  ethnographers. 

North-eastward  the  course  of  events  was  different.  The  modem 
race-map  gives  us  Deniker*s  **  Eastern  race,"  with  blonde  exterior 
allied  to  low  stature  and  broad-headedness,  distributed  widely  through 
the  zone  of  swamp  and  forest  from  the  outer  foothills  of  Galioia  along 
the  watershed  of  European  Eussia.  Eastward  this  type,  in  its  earlier 
days,  was  bounded  by  the  blonde  loDg-heads  of  the  steppe  and  the 
hurgans ;  westward  it  has  been  always  exposed  to  infiltration  from  the 
side  of  the  blonde  long-heads  of  the  Baltic ;  only  at  its  Carpathian 
starting-point,  and  towards  its  north-eastern  extremity,  does  it  betray 
its  composition  and  its  origin,  by  the  persistence  in  its  midst  of  a 
larger  percentage  of  short  broad-heads,  who  are  also  dark,  whom  Deniker 
identifies,  probably  rightly,  as  genuine  "  Cevenoles."  What  has  hap- 
pened, clearly,  is  this :  along  the  Carpathians  the  short  Cevenole  type 
spread  early,  and  was  only  partially  swept  aside  by  a  "Dinario" 
after-flood.  For  in  a  region  of  more  rigorous  climate,  of  great  swamps, 
and  of  forest  beyond,  between  steppe  on  one  side  and  tundra  on  the 
other,  this  hardier  and  more  truly  "  Alpine  '*  type  was  in  its  element 
still ;  and  here,  in  more  obstructed  country,  its  "  Dinario "  kinsmen 
could  not  follow  when  the  time  for  inter-mixture  came.  Consequently, 
here  alone  we  are  confronted  with  a  type  which  is  at  the  same  time 
blonde  and  broad-headed  and  short;  and,  consequently,  also,  further 
north,  where  neither  the  blonde  Baltic-man  nor  the  blonde  hurgan-mBXi 
could  keep  pace,  we  recover  these  distant  colonies  of  "  Cevenoles  "  in 
the  great  forest,  like  the  Finisterre  Bretons,  the  Walloons,  and  the 
Zeelanders  in  the  reoesses  of  the  Far  West 
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Two  other  problems  remain.  At  an  earlier  stage  we  traced  the 
kurgan'-peoyle  as  early  as  late  Neolithio  times  south-westward  into 
Balkan  lands,  as  far  as  Bosnia  and  Tbraoe,  and  even  into  western 
Asia  Minor.  How  does  this  agree  with  the  hypothesis  of  an  Ana- 
tolian origin  for  the  DiDaric  type?  And,  farther,  how  are  we  to 
aooount  for  the  presence,  again  sinoe  late  Neolithic  times  at  least,  of 
a  pure  population  of  H,  Mediterraneu8  in  the  ^gean?  The  answer 
in  both  oases  is  the  same.  As  in  Switzerland,  for  example,  it  is  quite 
possible,  within  a  comminuted  highland  once  partly  deared  of  its 
forest,  for  many  invasions  to  take  place  from  steppe  to  the  north,  or 
from'an  island  fringe  to  the  south :  in  the  latter  case,  without  affecting 
the  population  of  the  interior ;  in  the  former,  without  touching^  at  all, 
whole  districts  which  retained  adequate  natural  frontiers  of  mountain 
or  forest.  In  the  case  of  Thrace  or  Phrygia,  the  broad  river-valleys 
— Danube,  Axius,  Hebrus,  and  Sangarius — were  occupied  permanently, 
and  so  was  the  Axylon,  in  the  heart  of  Asia  Minor,  and  the  bare  karst 
plateau  in  Bosnia.  But  in  Albania  a  broad-headed  population  of  very 
pure  type,  and  apparently  of  immemorial  antiquity,  remains;  in  the 
swamps  of  the  Strymon,  lake- dwellers  lived  on  into  the  fifth  century  B.a, 
and  alongside  the  patriarchal  pastoral  Phrygians,  the  western  moun- 
tains, and  even  some  retired  lowland  districts  of  Anatolia,  remained 
devoted  to  matriarchal  institutions  and  cults,  such  as  would  better  fit 
the  more  agricultural  parts  of  Africa.  It  should  also  be  added  that, 
while  we  have  copious  legends  of  migration  from  Thrace  to  Phrygia, 
we  have  also  more  than  one  tradition  of  **  Amazonian"  invasions  of 
Thrace,  of  the  conquests  of  Sesostris  in  Europe,  and  of  a  mysterious 
migration  of  Mysians  and  Teucrians  from  Anatolia  into  Thrace,  among 
whose  colonists  were  the  lake-dwelling  PaBonians  round  Lake  Prasias. 
Is  this  also  possibly  one  of  the  senses  in  which  ''Pelops**  was  a 
**  Phrygian  *'  ? 

The  case  of  the  iBgean  peoples  of  "Mediterranean"  origin  is 
similar.  All  we  really  know  at  present  about  the  earliest  population 
of  the  ^gean  is  this :  first,  that  the  islands  were  purely  long-headed 
down  to  the  early  Iron  Age ;  second,  that  the  fringe  of  Eastern  Greece, 
Argolis,  or  Attica  were  long-headed  also ;  third,  that  in  Lyoia  there  are 
long-headed  and  broad-headed  people  side  by  side  now,  uncombined 
after  all  these  centuries ;  fourth,  that  splendid  as  the  cultural  superiority 
of  the  South  iBgean  peoples  were  in  their  long  Bronze  Age,  they  never 
set  permanent  foot  out  of  reach  of  the  sea  either  in  Asia  Minor  or  in 
Greece  itself;  fifth,  that  at  Troy,  if  we  may  use  the  evidence  which  ezistB, 
the  broad-headed  type  underlies  the  long-headed  type,  and  the  latter  only 
makes  itself  felt  either  as  a  northerly  intrusion  of  the  2»ir^aii-folk,  as 
in  Hissarlik  III.,  or  as  a  temporary  annexation  of  the  Troad  to  a  south 
Mge&iL  sea-power,  as  in  Hissarlik  YI. 

Thus  far  we  have  a  situation  analogous  rather  to  the  activity  of 
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Malays  or  Vikings,  or  to  the  present  prooeedings  of  the  Japanese  or 
oarselves;  the  phenomenon  of  a  group  of  coasted  islands  influencing, 
from  without,  the  adjacent  mainlands,  but  not  penetrating  them  or 
ooonpjing  them  permanently,  except  under  the  occasional  leadership  of 
an  Agamemnon  or  an  Alexander,  whose  activity  is  from  beyond  the 
hillsy  and  whose  instincts  are  still  pastoral  mainly.  How  these 
*'  Mediterraneans  "  reached  the  iBgean  is  a  further  question.  My  own 
impression  is  that  they  are,  as  they  themselves  believed,  indigenous, 
even  if  that  has  eventually  to  mean  pre-ghzcial ;  analogous  to  the  popula- 
tion of  Cyprus  or  of  Sicily,  but  brought  thither  possibly  by  sea ;  and,  if 
by  land,  then  by  ways  which  postulate  either  a  land-bridge  over  the 
Adriatic,  or  a  prolongation  westward  of  the  basal  plateau  of  Cyprus. 

In  any  case,  the  actual  distribution  of  the  ^Egean  long-heads,  apart 
from  that  of  their  culture,  is  no  more  obstacle  to  the  view  here  stated 
of  the  relationship  of  the  European  and  Anatolian  broad-heads,  than  is 
the  episode  of  the  Thraco-Phrygian  blondes. 


The  Chaibman  (Mr.  D.  G.  Hogarth):  Mr.  Myres  has  presented  us  with  a 
problem  of  very  great  range  and  very  great  complexity.  He  himself  represents 
a  rare  comblDation  of  the  geologist,  the  palsBogeographer,  and  ethnologist.  He 
deprecates,  as  those  who  have  read  his  paper  will  see,  the  introduction  of  the 
physiological  question ;  but  at  the  same  time,  if  there  is  any  one  present  who  would 
wish  to  speak  upon  that,  I  am  sure  he  would  not  object  I  always  feel  that  in  all 
these  craniological  questions  there  lurks  a  certain  physiological  factor  of  very 
great  importance,  but  of  quite  unascertained  value — that  is  to  say,  the  problem  as  to 
what  conditions  bring  about  change  of  skull-form,  and  whether  the  skulls  of  a  race 
can  alter  and  the  race  remain  the  same.  The  question  has  arisen  with  regard  to 
the  present  peoples  who  claim  to  be  Greeks.  I  think  it  will  probably  be  better 
if,  to  some  extent,  we  keep  the  different  sides  of  this  question  apart,  and  I  should 
therefore  propose,  first  of  all,  to  call  on  those  who  can  speak  to  it  more  particularly 
upon  the  geological  side,  and  deal  with  the  question  whether  the  glacial  and  pre- 
glacial  conditions  really  render  the  northern  route  as  impossible  as  Mr.  Myres 
holds.  I  should  like  to  know  how  far  they  agree  with  the  view  of  Suess  as 
regards  the  configuration  of  the  east  Mediterranean  at  a  rather  later  age. 

Mr.  Abthob  Evans  :  I  was  not  fortunate  enough  to  be  present  during  the  first 
part  of  Mr.  Myreb'  interesting  communication.  In  any  case,  it  would  be  difficult 
to  deal  with  the  whole  of  the  questions  raised  by  him.  I  understand  that  he 
winhes  to  make  out  that  the  round-headed  "Alpine"  race  came  into  Europe  by 
way  of  Asia  Minor,  and  not,  as  has  been  hitherto  generally  supposed,  from  Central 
Asia.  In  support  of  this  contention  he  has  raised  a  great  water-barrier  on  the 
Central  Asian  side,  and  thrown  a  land  bridge  over  the  Mge&n,  It  seems  to  me-^ 
not  speaking  as  a  geologist,  but  as  one  to  a  certain  extent  familiar  with  the  subject 
of  Quaternary  man — that  a  good  deal  of  this  argument  would  have  been  pertinent 
to  the  case  of  the  remains  of  the  older  Paleolithic  population  in  the  European  area, 
and  might  indeed  be  applicable  in  a  comparatively  late  Quaternary  period.  But  we 
can  hardly  suppose  that,  within  the  limits  of  any  reasonable  number  of  millennia 
—within  the  limits,  at  any  rate,  of  the  Neolithic  Age — the  JEga&n  wad  nit 
much  as  it  is  at  present,  and  I  imagine,  in  the  same  way,  that  the  shrinkage  of 
the  water-barrier  on  the  side  of  Russia  was  of  extremely  gradual  consummation. 
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We  do  know,  of  course,  that  the  remains  of  human  settlements  in  the  ^geao 
country  under  its  present  geographical  aspect  go  back  to  early  Neolithic  times, 
and  so  far  as  the  evidence  goes — so  far,  at  least,  as  I  have  been  able  to  follow  it — 
there  were  at  a  very  early  period  two  main  lines  of  connection  with  the  ^gean 
area,  one  of  them  following  the  Russian  coast  of  the  Black  sea,  the  other  going  very 
far  north.  Particular  forms  of  "  idols,"  which  on  the  ^^gean  shores  belong  to  the  cloee 
of  the  Neolithic  period  and  the  earliest  age  "of  metal,  can  be  traced  by  means  of 
intermediate  types  to  the  Danubian  countries^  and  again,  through  the  remains  in 
Polish  caves,  to  the  Neolithic  settlements  of  the  Baltic  Amber  coast,  and  eren  as 
far  north  as  the  interesting  settlement  on  the  shore  of  Lake  Ladoga,  to  which 
Mr.  Myres  has  referred.  And  on  the  other  hand,  the  Neolithic  remains  of  Southern 
RuBsia,  recently  described  by  Dr.  Stem,  of  Odessa,  have  brought  out  very  interesting 
connections  between  the  Neolithic  settlements  in  that  region  and  those  of  the 
Danubian  basin,  and  have  shown  that  these  extended  through  the  Balkan  countries  as 
far  as  Thessaly.  One  important  point,  as  it  seems  to  me,  is,  when  do  you  find  this 
round-headed  race  making  its  first  appearance  in  the  Alpine  regions  ?  So  Car  as  I 
know,  the  earliest  Neolithic  remains  on  that  side  are  all  of  the  dolichocephalic  type, 
and  in  the  Balkan  countries,  at  any  rate,  the  round-headed  element  begins  to  appear 
at  a  period  when  metal  culture  was  fairly  advanced.  I  do  not  deny  the  poadbility 
of  the  round-headed  Alpine  race  coming  from  Asia  Minor,  but  their  first  appearance 
in  the  Alpine  regions — which  hardly  goes  bask  even  to  the  earliest  Nedithic 
stage — certainly  seems  to  date  from  a  time  when  the  iBgean  was  already  in  exist- 
ence. This,  indeed,  in  itself  is  no  bar  to  Mr.  Myres'  theory,  because  there  are  snch 
obvious  facilities  of  access  across  the  Dardanelles  and  the  Bosphorus,  as  well  as  by 
the  island  stepping-stones  of  the  iBgean.  There  is,  however,  a  physiological 
question  that  has  not  been  touched. 

The  theory  that  has  been  brought  forward  by  Prof.  Arthur  Thompson,  and 
experimentally  illustrated  by  him,  makes  the  development  of  the  round-heided  type 
dependent  on  cranial  expansion,  due  either  to  the  muscular  action  of  the  jaw  or  to 
increase  in  cerebral  volume.  According  to  this  view,  it  is  quite  conceivable  that  there 
may  have  been  centres  of  brachicephalic  development,  radiating  from  more  thai 
one  point  within  a  dolichocephalic  area,  and  we  need  no  longer  look  for  distant 
avenues  of  immigration  to  explain  the  existence  of  a  round-headed  race  in  a  given 
region. 

Dr.  Hadoon  :  I  am  very  sorry  no  geographer  has  spoken,  as  it  is  mainly  a 
geological  and  geographical  problem  that  Mr.  Myres  has  raised.  It  seems  to  me 
that  the  anthropologists  will  have  to  consider  very  carefully  the  data  supplied  to 
them  by  geologists  and  geographers.  For  a  long  time  I  have  felt  the  need  of 
reconstructions  of  past  geographical  conditions,  and  when  ethnologists  have  these 
they  will  probably  be  able  to  understand  the  differentiation  and  migration  of  races 
and  peoples  far  better  than  they  could  from  the  material  supplied  only  by  their  own 
science.  In  Asia  there  seem  to  be  two  well-marked  groups  of  brachycephals — the 
beardless  yellow  stock,  or  Homo  mongolicus^  and  the  bearded  white  stock,  or  Homo 
alpinus,  I  hope  Mr.  Myres  does  not  propose  to  introduce  into  literature,  as  he  did 
in  his  discourse,  the  term  "  Anatolian  "  man  for  the  latter  group,  since  the  older 
name  is  sufficiently  explicit,  and  at  any  time  it  can  be  divided  into  varieties,  such 
as  Cevenole,  Dinaric,  and  Anatolian.  It  has  long  been  my  view  that  this  rtcc 
originated  somewhere  on  the  western  plateaus  of  Asia,  and  immigrants  crossed  into 
Europe,  worked  their  way  up  the  Danube,  and  entered  France,  perhaps  by  the  pass 
of  Belfort^  in  the  Neolithic  age.  I  do  not  at  all  see  how  the  "  diet  of  mastieaUe 
fruits^  could  have  materially  assisted  in  inducing  brachycephaly,  as  the  people 
could  not  have  continuously  eaten  soft  food  for  a  long  space  of  time ;  fruit  is  i^ 
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for  80  short  a  period,  and  there  muBt  of  necessity  have  been  other  kinds  of  food  of 
harder  or  tougher  quality,  and  why  should  not  these,  according  to  this  method 
of  explanation,  have  elongated  their  heads  ?  Also  I  do  not  quite  follow  the  con- 
nection, indicated  on  one  or  two  of  the  lantern  slides,  between  certain  trees  and 
races  of  men.  I  have  been  greatly  interested  in  this  paper  of  Mr.  Myres,  and  it 
appears  to  me  that  his  main  conclusions  are  likely  to  stand. 

Mr.  Abtuor  Evans  :  I  was  speaking  of  the  Balkan  peoinsula.  The  early 
appearance  of  dolichocephaly  in  the  West  might  possibly  be  explained  by  Thomp- 
son's theory.  My  point  was  in  relation  to  Mr.  Myres'  theory  of  trans-^gean 
immigration — namely,  that,  in  that  case,  you  ought  to  find  this  Alpine  type  at  a 
very  early  period  in  the  Balkan  regions.  Of  course,  the  exploration  of  the  pre- 
historic remains  through  a  large  part  of  that  peninsula  is  still  very  imperfect. 

Dr.  Shbubsall  congratulated  Mr.  Myres  on  a  brilliant  and  interesting  inter- 
pretation of  the  present-day  distribution  of  the  Alpine  races  of  mankind  in  the 
light  of  palasography.  The  chief  difficulty  seemed  to  him  to  be  to  prove  the 
existence  of  the  broad-headed  type  at  the  period  under  consideration.  No  remains 
of  the  broad-headed  type  have  been  found  which  could  be  ascribed  to  an  earlier 
period  than  the  Neolithic,  and  not  to  the  earlier  part  even,  of  that  cultural  stage ; 
whereas  an  enormous  period  of  time  must  have  elapsed  since  the  various  glacial 
and  interglacial  epochs.  In  the  earlier  of  these  epochs  there  was,  even,  no  quite 
satisfjEU^tory  evidence  of  the  very  preseace  of  man  in  the  western  section  of  the 
Eur-Asian  continent,  so  that  the  development  of  the  special  features  of  Homo 
alpinus  at  this  time  in  an  elevated  and  isolated  Anatolia  could  be  but  an  ingenious 
speculation.  Another  difficulty,  on  Mr.  Myres'  hypothesis,  which  had  not  been 
qmte  cleared  up,  was  to  explain  the  preaeuce  of  broad-headed  man  in  the  Danish 
islands,  the  Canaries,  and  on  the  Tunisian  coast.  Lastly,  Dr.  Shrubsall  desired  to 
emphasize  the  insufficiency  of  the  present  data  for  anything  more  than  an  outline 
hypothesis  such  as  Mr.  Myres  had  propounded ;  until  mora  was  known,  any 
sach  suggestion  was  as  difficult  to  controvert  as  to  formulate,  but  this  paper 
served  a  most  valuable  purpose  in  summarizing  the  present  knowledge  of  the 
subject. 

The  Chairman  :  Perhaps  Mr.  Hudleston  will  say  a  few  words  now. 

Mr.  HuDLESTOH- :  Of  course,  it  is  open  to  any  geologist  to  make  any  sort  of 
map  he  likes,  and  I  am  bound  to  say  a  great  many  geologists  make  maps  just  in 
order  to  suit  their  own  particular  views.  On  the  whole,  I'd  rather  not  attempt  to 
criticize  anything  I  saw  on  the  screen ;  although  those  plans  shown  by  Mr.  Myres 
were  most  beautiful,  yet  at  the  same  time  I  fail  to  see  their  connection  with  the 
sabject,  and  that  being  so,  I  certainly  am  not  competent  to  discuss  it. 

Mr.  Gbat  :  For  the  most  part,  I  should  be  inclined  to  agree  with  Mr.  Myres. 
I  think  in  one  point,  however,  he  does  not  take  quite  the  right  view  :  I  mean  on 
the  question  of  the  influence  of  environment  in  changing  the  physique  of  a  race. 
I  think  that  anthropologists  hitherto  have  made  far  too  little  allowance  for  the 
comparatively  rapid  changes  that  can  be  made  upon  the  physique  of  a  race  by 
change  of  environment.  Quite  recently  there  has  been  a  great  deal  of  evidence 
cropping  up  which  shows  that  these  changes  may  be  very  rapid  indeed.  For  instance, 
some  skulls,  measured  by  Dr.  Macdonell,  which  were  found  in  Whitechapel,  and 
pretty  certainly  date  from  the  time  of  the  plague,  belong  to  a  type  quite  different 
from  any  found  in  the  British  Isles  at  the  present  time.  They  belong  to  a  race 
which  we  can  only  parallel  by  going  back  to  Neolithic  times.  At  the  present  day 
we  cannot  find  in  any  region  of  Great  Britain  a  population  corresponding  to  this 
Whitechapel  population  of  two  to  three  hundred  years  ago,  and  the  conclusion  that 
appears  to  be  forced  upon  us  is  that  the  great  change  of  environment  produced  by 
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modern  iadostrial  coaditions  has  actually  changed  the  type  of  the  race.  It  has 
also  heen  found  in  recent  investigations  that  in  large  industrial  towns  the  pig- 
mentation of  the  population  is  so  completely  changed  that,  judging  the  race  liom 
this  particular  feature,  we  can  only  say  it  is  a  race  entirely  different  from  the 
average  of  the  whole  country,  the  probability  against  its  being  the  same  race  being 
very  high.  So  that  here  we  have  an  industrial  environment  changing  a  popula- 
tion in  a  hundred  years  so  completely  that  anthropologists  would  be  compelled  to 
say  that  the  resulting  population  was  a  different  race.  Now,  I  think  that,  in  view 
of  these  facts,  we  would  have  to  very  seriously  consider  the  possibility  of  these 
round-headed  types  being  the  result  of  their  environment,  and  it  appears  to  me  to 
be  much  more  probable  that  the  Cevenole  type  was  really  evolved  from  the 
surrounding  long-headed  races  than  that  it  was  an  offshoot  of  the  Dinaric  noe. 
It  corresponds  much  more  nearly  to  these  long-headed  races  of  the  Neolithic  type 
in  stature.  It  seems  highly  probable,  from  their  present  geographical  distribution, 
that  broad -headed  races  are  better  adapted  to  mount  iinous  countries  than  are  long- 
headed races ;  and  if  that  is  so,  a  Neolithic  race  inhabiting  the  European  Alps 
would  have  plenty  of  time  to  develop  into  a  broad-headed  race.  Mr.  Myres  seemed 
to  think  that  it  was  difficult  to  change  the  shape  of  the  skull  of  a  race.  But  it  is 
quite  conceivable  that  such  a  change  may  take  place  in  the  course  of  many  genera- 
sions  under  the  influence  of  a  moderate  selective  action  always  acting  in  the  same 
direction.  The  longer-headed  members  of  a  group  would  be  eliminated  by  a  suit- 
able environment,  and  in  the  course  of  time  only  the  broader  heads  would  be  left.  It 
is  quite  possible  that  by  selection  the  Cevenole  group  was  produced  from  the 
previous  long-headed  Neolithic  races.  I  agree  entirely  with  Mr.  Myres  that  the 
Dinaric  type  came  from  Asia  Minor,  but  I  am  inclined  to  think  that  it  is  a  different 
type  from  the  Cevenole  type,  and  of  quite  different  origin. 

Dr.  Wbiqht  :  I  should  like,  first  of  all,  to  congratulate  Mr.  Myres  upon  his 
very  interesting  paper.  I  think  that  by  very  great  ingenuity  he  has  harmonised 
the  facts  which  we  have ;  my  only  q  uarrel  would  be  that  the  facts  are  rather  too 
few,  and  many  of  them  are  probably  not  very  correct.  I  think,  too,  that  the 
division  of  the  skulls  into  round-headed  skulls  and  long-headed  skulls  is  altogether 
too  crude.  I  think  it  is  quite  likely  many  round-headed  skulls  might  be  easily 
developed  in  a  long-headed  community.  I  founds  in  some  skulls  I  examined  in 
the  East  Riding  of  Yorkshire,  that  one  got  all  intermediate  types  between  extreme 
dolichocephalic  and  extreme  brachy cephalic  skulls;  but  a  brachycephalic  skull 
with  an  index  of  82,  and  a  brachycephalic  skull  from  South  (Germany  with  an 
index  of  82  might  be  totally  different  skulls.  I  always  regard  the  South  German 
skulls,  with  that  characteristic  occipital  decline  which  they  have,  as  very  sharply 
distinguished  thereby  from  other  brachycephalic  races,  and  as  furnishing  really 
the  strongest  argument  that  can  be  brought  forward,  that  certain  round-headed 
races  are  racially  round-headed,  and  not  produced  from  long-headed  noe» 
merely  by  environment.  I  was  extremely  interested,  too,  in  the  diagrams  which 
Mr.  Myres  showed  of  the  vegetation  in  certain  parts  of  Europe.  I  think  it  is 
^  very  important  to  bear  in  mind  the  vegetation  accompanying  the  different  rwer, 
and  I  think  one  should  also  consider  more  the  funeral  rites  which  are  praciiaed. 
And  then  there  is  another  point,  and  I  think  Dr.  Sturer  of  Berne  is  the  only  man 
who  has  taken  it  into  consideration,  and  that  is  the  domestic  animaLs.  I  wish 
Mr.  Myres  had  considered  these  associations  more  fully.  As  regards  the  origin  of 
this  peculiar  round-headed  people,  I  imagine  them  to  be  of  the  type  of  the  Soatk 
Germans  of  to-day,  and  not  of  the  type  which  was  found  in  France  and  England 
in  Neolithic  times,  and  I  think  they  came  comparatively  late  into  Europe^  because 
they  are  still  extremely  pure,  and  I  think  they  came  almost  certainly  from  the 
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East  I  think  there  is  no  evldenoe  of  their  coming  from  Africa.  Whether  they 
came  north  of  the  Caspian,  or  whether  they  came  south  of  the  Caspian,  I  do 
not  think  I  could  ofifer  any  opinion  of  the  slightest  value  whatever.  I  think 
Mr.  Myres'  paper  is  a  very  useful  one,  in  that  it  summarizes  the  facts  and  gives 
08  a  useful  theory  upon  which  to  work.  I  helieve,  with  Prof.  Haddon  and 
Mr.  Shrohsall,  that  the  geographers  and  the  geologists  should  come  in  and  give 
us  more  facts,  and  then  we  might  take  up  the  line  from  them. 

The  Chairman  :  If  no  one  else  wishes  to  say  anything,  I  shall  in  a  moment  ask 
Mr.  Myres  to  reply  to  the  various  criticisms  hrought  forward.    I  can  only  repeat 
my  regret,  and  it  is  evidently  the  regret  of  the  committee,  that  we  have  not  been 
addressed  upon  the  conditions  which  seem  to  underlie  all  these  problems — that  is 
to  say,  particularly,  the  geological  and  palseogeographical  conditions.    The  paper 
deals  so  exclusively  with  palaeogeography  that  one  feels  that  one's  own  personal 
knowledge  of  the  geography  of  some  parts  of  this  area  is  of  no  value  whatever. 
We  are  really  asked  to  consider  this  part  of  the  world  under  conditions  totally 
different  from  those  which  obtain  at  present.    Buf,  so  far  as  I  know  the  geography 
of  Asia  Minor  and  of  the  Balkan  lands,  Mr.  Myres  has  stated  the  modem  conditions 
where  be  brings  them  in,  with  very  great  accuracy.    There  are  one  or  two  minor 
points  in  his  paper  which  I  should  like  a  little  more  information  about.    One  of 
those  is  with  regard  to  a  remark  he  makes  at  the  end  of  the  paper  about  the 
prevalence  of  the  long-headed  Hoino  Mediterraneus  in  the  iEgoan  islands  up  to 
quite  the  end  of  the  Bronze  Age.    He  mentions  it  as  being  absolutely  exclusive. 
Of  course  he  would  admit  that  the  data  at  our  disposal  are  very  feir.    There  has 
been  a  certain  amount  of  anthropometric  investigation  in  Crete,  but  so  far  as  I 
know  not  more  than  about  70  skulls  have  been  examined,  and  those,  as  it  happens, 
belong  to  one  period  of  the  ^gean  civilizition,  and  that  an  early  one.    We  have 
practically  no  information  about  the  latter  period?,  and  it  is  just  in  one  of  those 
that  a  rather  curious  contradiction  seems  to  be  suggested  by  the  type  which  is 
represented  upon  one  of  the   Knossian  frescoes  which  Mr.  Arthur  E?ans  first 
discovered,  the  fresco  since  known  as  the  "cupbearer,*'  which  reminded   him 
of  the  Albanian  type ;  that  is  to  say,  we  have  a  broad-headed  type  represented. 
That  possibly  may  imply  the  entrance  of  a  new  race  such  as  there  is  some  other 
evidence  to  show  may  have  come  in  about  that  period.    At  any  rate,  it  seems  to 
me  to  impair  the  general  statement  which  Mr.  Myres  has  made  in  his  paper,  that 
the  long-headed  race  prevailed  exclusively  in  the  iSgean  lands  down  to  the  end  of 
the  Bronze  Age.    Then  again,  though  perhaps  it  might  take  us  too  far  afield,  I 
always  feel  I  want  my  doubts  about  some  palasoliths  removed ;  that  is  to  say,  how 
far  the  presence  of  man  can  be  assumed  simply  from  these  so-called  stone  weapons. 
I  noticed,  in  one  sketch-map  which  Mr.  Myres  put  upon  the  screen,  that   he 
indicated  these  paleolithic  remains  extendiog  in  a  kind  of  crescent  round  as  far  as 
Egypt.    I  believe  there  is  more  doubt  about  Egyptian  palasoliths  than  perhaps 
about  any  others.    There  you  have  a  country  where  peculiarly  dry  conditions  have 
prevailed  for  many  centuries,  conditions  in  which  sand  can  exercise  its  greatest 
power,  and  these  supposed  flint  implements  could  have  been  produced  by  natural 
action,  and  not  human  action.    However,  Mr.  Myres  did  not  rest  any  part  of  his 
argument  upon  the  distribution  of  palssolithic  remains.    With  regard  to  what 
Dr.  Haddon  said  about  the  introduction  of  the  name  ''Anatolian  man,"  I  would 
join  with  him  in  deprecating  the  bringing  in  of  such  a  name.    I  think  it  would  be 
peculiarly  inappropriate,  because  *'  Anatolian  "  is  not  only  a  modern  name,  but  also 
describes  purely  modern  conditions;  that  is  to  say,  it  is  applied  to  the  eastern  part 
of  an  area  which,  according  to  the  theory  of  Suess,  had  no  distinct  existence  in 
geological  time;  therefore  we  had  better  not  have  a  peculiar  type  of  man  introduced 
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as '' Anatolian  man."  I  am  rather  glad  to  see  that  those  authorities  who  have 
spoken  with  peculiar  knowledge  of  craniology  all  seem  to  echo  my  doubts  aboui 
the  physical  factor  in  craniological  questions.  They  all  seem  to  imply  that  there 
is  little  reason  to  suppose  broad-heads  need  always  have  come  from  a  common 
origin,  and  that  they  may  have  developed  quite  independently.  And  I  must  say 
that  I  feel  a  little  doubt  about  the  great  superiority  of  this  enlarged  south -eastern 
Balkan  area  over  the  Balkan  area  as  it  is  at  present,  for  the  development  of  a 
special  type  of  man,  and  I  feel  still  greater  doubt  about  the  conditions  of  isolation 
which  Mr.  Myres  seems  to  postulate  as  necessary  for  the  evolution  of  a  distinct 
type.  Then,  again,  there  is  the  difficulty  which  has  been  brought  forward  about  the 
presence  of  small  patches  of  broad-headed  men  at  a  considerable  distance  from  any 
centre  of  broad-heads,  and  cut  ofif  from  them  at  present  by  very  considerable 
geographical  boundaries.  But  the  time  is  getting  late,  and  I  think  there  are  a 
great  many  things  about  which  Mr.  Myres  has  been  asked,  and  if  no  one  else 
wishes  to  say  anything  I  will  ask  Mr.  Myres  to  reply. 

Mr.  Mtbes  :  No  one  could  be  more  sorry  than  I  am  that  we  have  not  been  for- 
tunate enough  to  draw  the  geographers  and  the  geologists.  It  is  precisely  because  it 
seemed  to  me  worth  while  to  do  even  very  imperfectly  what  Dr.  Haddon  insisted  oo 
the  importance  of — re-construct  the  palsoogeograpby  of  this  region — that  I  ventured 
to  submit  this  paper  to  the  committee  at  all.  One  or  two  points  of  geology  have, 
however,  been  raised.  Mr.  Shrubsall,  in  particular,  raised  points  which  I  admit 
were  very  natural  interpretations  of  the  maps  which  I  put  on  the  screen.  I  used 
a  map  labelled  "  interglacial  conditions  "  to  illustrate  also  a  point  in  post-glacial 
times.  I  ought  to  have  explained — ^and  if  I  had  not  been  cutting  things  down  I 
should  have  explained — that  upheaval  at  one  period  of  comparatively  mild  climate 
does  not,  of  course,  mean  that  upheaval  occurred  in  a  similar  way  at  the  next  sub- 
sequent period  of  mild  climate.  I  ought  really  to  have  produced  a  map  which  would 
show  the  retreat  of  the  ice-sheet  when  it  was  retreating  finally,  and  not  have 
economized  by  showing  over  again  a  map  which  showed  the  retreat  of  the  ice- 
sheet  under  what  seem  to  be  regarded,  at  all  events  by  some  geographers,  as  having 
been  conditions  of  upheaval  in  the  north-west. 

There  is  a  further  point.  If  I  understand  the  geological  evidence,  upheaval  in 
the  north-west  does  not  necessarily  mean  upheaval  in  the  south-east  also.  One  of 
the  things,  upon  which  apparently  geological  speculators  seem  to  be  fairly  agreed, 
is  that  one  gets  evidence  of  difierential  upheaval.  And,  in  particular,  in  regard  to 
the  Ice  Age,  one  of  the  things  that  seems  to  have  happened  is  that  the  whole  of 
the  sub-structures  of  what  is  now  Europe  swung  to  a  certain  extent  upon  an  axis : 
sometimes  that  axis  is  sufficiently  central  to  cause  an  upheaval  of  the  south-east 
when  there  is  a  depression  of  the  north-west ;  sometimes  the  whole  thing  moved 
more  like  the  lid  of  a  box,  and  then  you  have  only  differential  upheavals.  One's 
own  experiences  in  the  iEgean  teach  one  sufficiently  well  the  extent  to  which,  in 
a  small  area  like  that,  very  marked  swings  occur.  Take  the  island  of  Crete.  In 
the  west,  you  have  an  upheaval  of  80  feet  since  classical  times,  and  in  the  east  yon 
have  a  depression  of  30  feet. 

In  regard  to  the  question  of  environment  and  physique,  I  do  not  think  Mr. 
Gray  took  account,  in  his  criticism,  of  quite  all  the  cases  that  one  has  to  deal  with. 
When  you  have  got  ancient  and  modern  stages  of  the  population  of  an  area,  in  some 
cases  you  find  it  is  perfectly  true  that  an  absolute  change  of  type  has  taken  place 
in  time  without  any  obvious  change  of  population,  historically  recorded  or 
evidenced  by  changes  of  culture  and  eo  forth.  But  it  seems  to  me  that  that  is  only 
one  of  three  groups  of  cases.  For  instance,  in  the  iEgean  you  can  trace  definitely 
the  intrusion  of  fresh  people  out  of  an  adjacent  area,  and  pmri  pcuau  with  that  a 
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gradual  change  of  the  skall  form.  That  is  to  say,  it  is  roughly  ia  proportion  to 
the  exposure  to  incursions  which  the  iEgean  had  undergone,  that  you  find  the 
Greek  physical  type  altering.  There  you  seem  to  have  a  case  of  what  one  was 
taught  in  one's  youth  was  ''concomitant  variation.'*  Then  take  the  case  of  Sicily 
and  Italy ;  there  you  have  a  population  which  has  undergone  all  sorts  of  con- 
ditions ;  you  have  periods  of  great  prosperity,  and  periods  of  starvation ;  the 
country  haa  such  an  enormous  seahoard,  it  is  liahle  to  have  all  sorts  of  things 
happen  to  it.  But  in  spite  of  that,  there  is  practically  no  difference  at  all  in  the 
population  of  South  Italy  and  Sicily  since  Neolithic  times  onward.  Here  you  have 
all  sorts  of  conditions  apparently  changing,  and  the  physical  type  simply  sticking 
where  it  was.  So  that  I  am  not  sure  that  the  case  is  by  any  means  made  out  at 
present  for  anything  like  habitual  variation  of  type.  No  doubt  in  this,  as  in  other 
respects,  some  types  of  mankind  are  much  more  stable  than  others ;  and  probably 
where  a  type  has  been  once  mixed,  a  certain  swing  of  the  pendulum  goes  on  while 
it  adjusts  itself. 

With  regard  to  the  particular  piece  of  evidence  upon  which  Mr.  Gray  laid  most 
stress,  one  has  to  remember  modem  conditions  are  modem,  and  it  will  be  a  very 
dangerous  thing  to  argue,  because  in  the  east  of  London  artificial  stress  has  produced 
certain  effects  in  a  couple  of  centuries,  that  even  in  two  thousand  years  compara- 
tively small  results  would  be  effected  when  you  are  dealing  with  mankind  in  the 
state  of  nature.  That  meets  also  a  point  Dr.  Haddon  raised,  as  to  the  hardness  and 
softness  of  skulls.  I  doubt  whether  Neolithic  skulls  were  much  softer  than  modem 
skulls;  I  think  they  would  be  harder ;  but  the  period  of  time  is  infinitely  longer. 

There  was  another  point  with  regard  to  food  and  trees.  I  am  bound  to  say,  in 
passing,  that  the  evidence  in  regard  to  the  animals  is  to  my  mind  so  very  difficult 
that  I  left  them  out.  I  have  been  into  the  case  of  animals  as  far  as  I  have  had  the 
opportunity,  but  the  illustrations  of  "  spread  "  in  a  particular  direction — I  confess 
I  am  looking  for  "  spread  *' — the  particular  illustrations  all  happened  to  come  from 
the  plant  world.  Besides  which,  the  animal  is  much  more  migratory  than  the 
plant,  especially  in  association  with  man.  Man  can  take  his  animals  with  him ; 
the  plants  by  no  means  follow  so  well ;  they  are,  therefore,  better  test  cases  of  the 
lines  of  least  resistance,  climatic  and  geographical.  I,  perhaps,  ought  to  explain 
more  clearly  than  I  did  before,  that  the  reason  why  I  laid  stress  upon  the  chestnut 
in  particular  is  because  it  still  remains,  over  the  area  where  it  will  grow,  a  very 
considerable  article  of  food,  especially  among  the  least  civilized  classes.  One  sees 
this  very  markedly  in  Crete,  and  all  round  the  fringe  of  the  ^gean ;  one  sees  it 
agun  in  north  Italy,  and  pretty  well  wherever  the  chestnut  has  gone.  The  case  of 
the  chestnut  is  the  clearest,  but  in  the  case  of  stone-^it  particularly  there  does  seem 
to  have  been  concomitant  intraslon  of  certain  edible  fruits  along  with  the  arrival  of 
broad-headed  men.  Of  course,  our  evidence  with  regard  to  that  is  from  the  things 
found  in  settlements.  We  cannot  tell  that  they  had  them  for  food  or  simply  for 
toys,  but  it  looks  as  though  the  way  they  got  at  the  peach-stone  was  that  they  ate 
the  peach. 

One  point  more  Mr.  Shmbsall  raised  with  regard  to  the  route  of  influence  from 
north-west  into  Russia.  One  has  to  draw  distinctions  between  a  route  of  inter- 
course and  a  route  of  migration,  and  I  am  not  at  present  satisfied  that  we  have  any 
evidence  of  a  route  of  migration — of  bodily  transference  of  masses  of  people — from 
the  ^gean  north-westward  so  as  to  complete  the  circle,  which  he  mentions,  of 
broad- headed  man.  Where  one  can  trace  broad-headed  man  in  the  area  between 
(say)  the  mouth  of  the  Danube  and  the  .^ean  islands,  he  has  the  appearance  of 
being  intrusive  and  comparatively  recent,  and  not  earlier  than  Neolithic,  at  either 
end,  so  far  as  one  can  interpret  the  evidence  at  present. 
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I  am  afraid  I  did  not  make  myself  quite  clear  about  the  question  of  tbe  long- 
bfaded  p  ople  in  tbe  Balkans.  I  bad  to  mention  tbem,  and  tbe  tbing  would  bare 
b'  me  considerable  expansion ;  but  tbe  difficulty  wbich  Dr.  E^ans  feels,  and  we 
all  feel,  is  tbis :  How  is  it  tbat  you  bave  a  well-marked  and  very  peraistent  patch 
— we  do  not  know  tbat  it  is  more  tban  a  patcb— of  long-beaded  people  among  the 
Bosnian  tombs  at  a  period  so  Tery  much  later  tban  that  at  wbicb  we  ba^e  well- 
marked  bntad- beaded  people  so  much  further  west?  Either  tbe  broad-beaded 
people  came  by  way  of  the  north  route  out  of  Asia,  or  they  came  by  way  of  tbe 
south  route.  I  hope  that  I  have  satisfied  others  besides  myself  tbat  tbe  north 
route  was  closed.  If  they  came  by  tbe  south  route,  bow  is  it  tbat  tbey  have  left 
tbis  patch,  or  tbat  this  patcb  of  broad-headed  peoples  in  Balkan  lands  has 
suTTivei  ?  My  suggestion  for  dealing  with  that  difficulty  is  to  suppose  tbat  the 
tomb-type  is  of  sic^nificance  ;  and  that,  thanks  to  their  tomb-type,  one  ia  justified 
provisionally  in  regarding  these  Bosnian  long-heads  as  an  intrusion  (of  a  kind 
which  has  frequently  happened  since)  of  pastoral  people  out  of  tbe  steppes  into 
the  Balkan  peninsula  who  have  pushed  considerably  far  afield  into  an  area 
where  broad -headed  man  did  not  follow,  and  where  possibly  be  never  had  been.  I 
suggest  tbat  tbe  reason  is,  that  (so  far  as  we  know)  the  geology  and  geography  of 
tbat  area  are  such  as  to  make  it  neither  forest  nor  lake-land. 

Dr.  Sbrubsairs  point  about  tbe  Guancbes  is  explained,  I  think,  if  one  interprets 
Deniker*s  "  Atlantic-Littoral  "  type  as  the  result  of  tbe  intrusion  of  "  Dinaric  *'  tall 
short-headed  folk  among  a  "  Mediterranean  '*  population,  long-beaded  and  abort 
Thus  interpreted,  the  distribution  of  tbe  "  Atlantic-Littoral  **  type  reveals  itself  as 
a  series  of  stepping-stones  between  tbe  south-western  fringe  of  *'  Dinaric  "  man  and 
tbe  Guanche  and  other  short-beaded  outliers  in  north-west  Africa.  That  ia  why 
I  bave  included  tbe  "  Atlantic-Littoral  '*  people  in  my  map-analysis  of  Deniker's 
conclnsions :  it  is  the  south-western  counterpart  of  bis  "  Eastern  "  race  in  central 
Russia,  and  bis  Russian  patches  of  "  Cevenoles ''  are  tbe  analogue  of  the  Ghiancbes. 

Dr.  Wright's  suggestion  as  to  tbe  comparative  study  of  funeral  rites  leads  to 
very  instructive  results  already  ;  but  one  of  the  points  still  in  suspense  is,  bow  ftr 
funeral  rites  can  be  regarded  as  really  deep-seated  characters  of  human  groups. 
One  can  learn  to  bury  one's  dead  a  ^esh  way ;  one  cannot  learn  a  fresh  shape  for 
one's  bead.  In  tbe  case  of  tbe  southern  analogues  of  the  Kurgans^  even,  I  only 
venture  to  adduce  them  in  this  argument  because  I  think  there  is  sufficient 
evidence  on  the  physical  side  to  justify  tbe  assumption  of  early  long-beaded  intru- 
sion southwards  from  the  Kurgan  area  proper. 
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By  Major  P.  MOLESWORTH  SYKES,  O.M.a. 

After  leaving  Rizab  we  rose  steadily  to  the  watershed,  which  was 
almost  level  for  about  2  miles.  We  then  descended  close  under  a  red 
and  yellow  hill,  where  the  steep  ravine  was  almost  too  much  for  tbe 
labouring  team ;  but  at  last  that  obstacle  too  was  left  beliind,  and, 
finally,  after  a  march  of  37  miles,  Sdghand  was  reached.     Late  at  night 


*  Head  at  the  Royal  Goographiciil  Society,  Juno  18,  1906.    Map,p.42J>.    Continiied 
from  p.  453. 
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one  or  two  beggars  who  had  not  been  worth  **  tmssing  '*  arrived,  from 
whom  we  learned  the  fate  of  our  fellow-travellera,  and  were  amnsed  to 
hear  that  we  had  been  cursed  freely  by  the  bandits  for  interfering  with 
the  ezeroise  of  their  profession  on  the  advanced  caravan,  which  we  had, 
quite  unwittingly,  protected  by  our  presence. 

The  crux  of  this  section  of  the  journey  was  a  33-mile  water- 
less stage  from  Bobat-i-Khan  to  Cbashma-i  Shutnrdn,  with  a  belt  of 
sandhills  which  commenced  at  the  twenty-second  mile.  To  give  our 
horses  every  chance,  water  and  forage  were  left » by  the  advanced  camp 
at  the  waterless  caravanserai  of  Robdt-i-Sirka,  situated  dose  to  two  red- 
brick obelisks,  said — and  probably  with  truth — to  date  from  Safavi 
times.  There,  after  five  hours'  rest,  the  carriage,  drawn  by  foar  horses 
abreast,  started  to  cross  the  dreaded  sandhills,  which  rise  to  a  con- 
siderable height  and  form  a  fitting  boundary  between  the  deserts  of 
Yezd  and  Tabas.  Thanks  to  the  precautions  taken,  and  to  the  fact  that 
the  carriage  was  almost  empty,  the  horses  were  just  able  to  master  the 
steep  gradients,  and  at  suoset,  wearily  enough  but  without  a  break" 
down,  the  whole  party  had  reached  camp,  accompanied  by  two 
travellers  whom  we  had  rescued,  inarticulate  from  thirst,  in  the  middle 
of  these  shifting  sands,  which  during  a  gale  must  indeed  be  dangerous. 
Beyond  Eobat-i-Ebdn,  the  carriage,  as  apart  from  the  horses,  underwent 
its  most  severe  trial.  The  route  was  quite  impracticable,  as  being  too 
narrow  for  wheels,  and  the  river-bed  constituted  the  only  possible 
route;  but  this  in  parts  was  so  narrow,  owing  to  the  huge  boulders, 
that  it  is  marvellous  how  the  carriage  passed.  In  places  rushes  were 
made,  io  which  we  all  aided ;  but  elsewhere  the  horses  were  driven  up 
until  the  wheels  touched  the  obstacles,  when  jadicions  slewing  round  of 
the  back  portion  of  the  carriage  had  the  desired  effect.  Throughout 
one  admired  the  resource  shown  by  the  coachman,  who  was  an  Azer- 
baijdn  Turk,  and  differed  as  much  from  the  voluble  Persian  as  an 
Englishman  does  from  an  inhabitant  of  Tarascon. 

Eleven  stages,  or  220  miles,  were  at  last  accomplished,  and  our 
interest  was  excited  to  the  full  when  we  looked  down  upon  Tabas,  one 
of  the  most  remote  towns  of  Irdn.  To  appreciate  the  oasis,  it  should  be 
approached,  as  on  this  occasion,  after  many  days  of  wearisome  and 
monotonous  travel  across  the  Lut,  during  which  no  greenery  had  been 
seen,  and  the  daily  provision  of  water  and  forage  had  ever  been  the  pre- 
vailing question.  The  surroundings  of  the  town,  too,  are  arid,  the 
terrible  desert  stretching  to  the  south  for  hundreds  of  miles,  its  white 
glistening  surface  being  broken  in  the  far  distance  by  the  Naiband  range, 
which  I  had  explored  twelve  years  previously.  With  our  eyes  filled 
to  repletion  with  this  blighting,  palsying  waste,  the  sight  of  Tabas  was 
indeed  refreshing,  and  when,  skirting  the  town  wall,  we  drove  for  more 
than  a  mile  up  an  avenue  bordered  on  both  sides  by  mulberries,  elms, 
willows,  and  palms,  we  revelled  in  this  wealth  of  fresh  greenery,  which 
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was  acoentnated  by  the  Tnnnnxir  of  rnnning  water  and  the  smell  of 
beaDS  in  flower,  surely  one  of  the  most  delightfal  of  odours.         , 

Tabas,  known  as  *'the  Gate  of  Khorasdn,*'  was  termed  Tabaa-at- 
Tamr,  or  "Tabas  of  the  Date  Palm,"  by  the  Arab  geographers,  to 
distinguish  it  from  Tabas-al-Unnab,  or  '*  Tabas  of  the  Jujube  Tree," 
which  I  described  in  a  former  journey  *  as  being  situated  some  three 
stages  to  the  east  of  Birjand,  and  whioh  is  now  known  as  Tabas  Sunni- 
kh4na.  The  date  of  its  foundation  is  unknown,  but  it  is  oonnected  by 
plaoe-names  with  Parthian  times.  This  dynasty  is  termed  Ashkani 
by  the  Persians,  a  word  represented  by  the  classical  Arsaces,  which 
was  the  title  of  the  royal  family.  I  may  incidentally  remark  that  the 
Chinese  envoys  of  the  second  century  B.C.,  who  were  the  first  to  open 
up  communications  between  the  Far  and  Middle  East^  refer  to  the 
King  of  An-Sih,  which  fact  is  of  considerable  interest.!  In  the  Tabas 
district  is  Deh  Ashk,  and  also  Darra  Ashkdn,  which  names  corroboiate 
the  above  theory.  Tabas  was  conquered  by  the  Caliph  Osman,  as  were 
also  K^in  and  Kuhistdn,  in  a.h.  31  (G51).  Later  on  it  became  a 
centre  of  the  famous  Ismaili  sect,  whose  extraordinary  tenets  are  re- 
sponsible for  the  word  "  assassin,"  and  for  the  true  story  of  the  "  Old 
Man  of  the  Mountains."  Marco  Polo  did  not,  I  think,  visit  Tabas; 
but  I  have  recently  dealt  with  this  question  in  the  Oeographical  JoumaLl 
Here  it  suffices  to  state  that  the  great  traveller  describes  his  route  as 
far  as  Kubanan,  some  five  stages  to  the  north  of  Kerm&n.  Thence 
I  originally  thought  that  he  crossed  the  Lut  to  Tabas,  but  my  inquiries 
have  tended  to  prove  that  Ser  Marco,  in  all  probability,  travelled  ffid 
Naiband  to  Tun  by  a  route  which  keeps  to  the  east  of  Tabas.  Tabas, 
in  the  eleventh  century,  became  known  as  Tabas  Gilaki,  after  a  chief 
who  conquered  it,  whereas  Tabas  to  the  east  of  Birjand  was  termed 
Tabas  Masinan.  But  I  must  not  allow  myself  to  be  led  away  into 
an  historical  dissertation,  and  will  pass  on  to  the  eighteenth  oentuiy 
A.D.,  when  Nadir  Shdh,  in  return  for  services  rendered  when  lost  in 
the  Lut,  conferred  the  district  on  Ali  Mordd  Khdn,  an  Arab  of  the 
Zangui  tribe,  which  is  connected  with  the  Khuz^i  tribe,  to  whioh  the 
amirs  of  Kain  belong.  The  same  family  still  governs  the  district, 
although  their  position  is  far  different  from  that  held  by  them  after 
N4dir  Shdh*s  death,  when  the  ruling  chief  made  a  bid  for  the  throne  of 
Persia. 

Before  describing  the  little  town,  I  propose  to  make  a  short  reference 
to  the  district.  Tabas  and  Tun,  the  division  to  the  east,  together  with 
Gunabdd  to  the  north-east,  unite  to  form  the  governorship,  Tabas 
being  the  poorest  of  the  three  divisions,  the  latter  two  of  whidi  I  have 

♦  Vide  Geographieal  Journal  for  February,  1902. 

t  Vide  *  ChincBO  Knowledge  of  Early  Persia,'  by  E.  H.  Parker.    Atiatic  QuatieHft 
January,  1903. 

t  Vide  Qcoifraphieal  Journal,  vol.  26  (1905),  p.  462. 


A  FIFTH  JOUBNET  IN  PEE81A.  563 

pravionaly  described.  Sitnated  on  the  edge  of  the  Lat,  and  growing 
bat  Boanty  oropB,  which  do  not  provide  more  than  aix  months'  food  for 
its  popnUtion,  Tabas  depends  mainly  on  its  date  palmn  and  orange 
groyes,  the  produoe  of  whioh  is  highly  prized  in  npland  Ehorae&n.  As 
is  general  in  Persia,  the  population  is  divided  into  dwellers  in  villages 
and  nomads.  The  latter  are  all  of  Arab  extraction,  and  possess  enormons 
flocks  of  sheep  and  oamels.*  The  town  of  Tabas,  whioh  is  situated  at 
an  altitude  of  abont  2000  feet,  is  walled,  and  contains  various  bazaars. 
But  the  chief,  if  not  the  only,  object  of  interest  is  a  fine  colnmn  which 
rises  to  a  height  of  some  200  feet,  and  is  known  as  the  Mindr  Kabir,  or 
the  "  Great  Minaret."    It  is  constmcted  of  brick  set  in  various  patterns. 


and  has  two  bands  of  a  Knfic  inscription  running  round  it :  apparently 
it  dates  from  Seljnb  times.  The  origin  of  these  columns  has  been  muoh 
discoseed  by  travellers  in  Persia,  bnt  as  they  alt  possess  a  staircase, 
it  is,  I  think,  extremely  probable  that  they  served  as  watch-towers 
primarily,  and  also  as  beacons.  In  the  wide  plains  of  Persia,  where 
SQTprises  were  the  one  thing  to  be  especially  guarded  against,  the 
utility  of  the  watch-towers  is  evident.  Modem  Tabas,  owing  to  the 
cessation  of  the  Turkoman  and  Baluob  forays,  has  partly  deserted 
the  cramped  bazaars  and  spread  east  on  both  sides  of  the  avenue 

■  The  nomada  are;  Chnbdiri,  200  TatiiilieB;  Kbaajari,  250  bmllieg:  Anb,  200 
families.  In  the  winter  the;  graze  near  Tabaa,  aod  in  the  aalt  oonutry  to  the  north. 
In  the  nuamer  they  more  to  the  hills  Id  the  Tan  and  Gunabad  dittricts. 
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referred  to  above,  where  the  population,  estimated  at  8000,  oocttpioB 
gardens.  Two  miles  to  the  west  is  the  shrine  of  Musab  ibn  Jafar,  who 
is  looally  known  as  Shahzdda  Sultdn  Husein.  This  was,  I  believe,  the 
site  of  a  still  more  ancient  Tabas,  it  being  comparatively  easy  to 
change  the  position  of  a  town  situated  in  a  plain  which  is  served  by 
irrigation  streams.  The  dome  of  this  shrine  is  said  to  have  been  bnilt 
by  Mir  Ali  Shir  Khdn,  Sheib4ni  in  a.h.  950.  To  conclnde  this  brief 
sketch,  Tnn  and  Tabas  are  regarded  as  the  least  delectable  of  the 
districts  of  Khorasan,  and  "Go  to  Tun  and  Tabas"  is  by  no  means 
a  polite  remark. 

The  evening  of  our  arrival  I  was  welcomed  by  the  Im4d-ul-Malk, 
who  is  not  only  a  lineal  descendant  of  the  old  chiefs  of  Tabas,  but,  on 
the  distaff  side,  can  boast  that  the  blood  of  N4dir  Sh&h  runs  in  his 
veins.  He  gave  me  a  good  deal  of  information  about  his  district,  and 
I  also  heard  that  when  his  father  died,  some  wonderful  old  jewellery — 
the  loot  of  Delhi — had  disappeared.  One  of  these  pieces,  my  informant 
stated,  was  an  ornament  with  four  enormous  diamonds,  on  which  were 
incribed  the  names  of  Akbar  the  Great  and  his  three  successors. 
Tabas  struck  me  as  very  much  out  of  the  world ;  but  there  is  now  a 
weekly  post  with  Meshed,  and  I  am  agitating  for  it  to  be  continiied 
to  Yezd,  as  in  Eastern  and  Central  Persia  there  is  no  south-to-north 
postal  service,  so  deadly  a  barrier  is  the  Lut. 

We  had  now  accomplished  about  two-thirds  of  our  long  journey, 
and  as  we  were  not  only  marching  north-east,  but  also  were  approach- 
ing districts  less  low-lying  than  Tabas,  we  started,  after  two  days*  rest, 
with  the  feeling  that  the  worst  had  been  left  behind.  We  crossed  the 
low  range  bounding  the  plain  of  Tabas  to  the  north,  and  desoended 
into  a  district  of  great  Kavir^  by  the  side  of  which  the  Tabas  nomads 
were  grazing  flocks  of  sheep  much  larger  than  any  we  had  seen  in 
South-east  Persia.  Indeed,  everything  was  by  comparison  green  and 
fertile,  although  only  practised  eyes  would  perhaps  have  noticed  the 
great  difference.  At  Yunsi  we  joined  the  direct  Kermdn-Meshed 
route.  Lying  in  the  midst  of  a  level  salt  plain  and  on  the  banks  of 
a  salt  hdlf  or  river,  this  village  is  one  of  the  most  depressing  places  in 
Persia;  it  is  referred  to  by  Sir  F.  Goldsmid*  in  connection  with  a 
legend  that  the  prophet  Jonah  was  thrown  up  at  this  spot,  and  took 
refuge  under  a  gourd.  A  few  stages  later  we  traversed  the  last  of  the 
salt  plains  and  reached  the  fertile  district  of  Mahavaldt,  which  is 
the  centre  of  a  thriving  silk  industry,  and  is  famous  for  its  melons. 
It  lies  on  the  skirt  of  the  high  central  range  of  Khorasdn,  and  from  it 
as  far  as  Turbat-i-Heideri,  which  was  reached  on  May  3,  there  was  a 
steady  rise  throughout.  The  district  of  Turbat-i-Heideri  was  originally 
known  as  Zdva,  of  which  the  chief  town  was  termed  Bishak.     To-day 


Vide  *  Eastern  Persia,'  p.  250. 
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Z6ya  is  the  name  of  a  floarishing  village  one  stage  to  the  east  of  the 
town  of  Tnrbat-i-Heideri,  but  has  oeased  to  give  its  name  to  the  district. 
Bnkhh,  by  which  name  the  northern  portion  of  the  district  was  known 
in  medisBval  times,  is  also  no  longer  used.  The  nomenclature  of  the 
capital  town  of  the  district  is  derived  from  Heider,  who  was  the  founder 
of  the  sect  bearing  his  name.  This  holy  personage,  in  the  seventh  (thir- 
teenth) century,  became  famous  for  his  endurance,  inasmuch  as  during 
the  summer  he  walked  about  in  fire  and  dressed  in  felt,  whereas  in  mid- 
winter he  lived  in  the  snow.  Heider,  who  is  generally  better  known  by 
the  title  of  Kutb-u-Dio,  or  **  Pole  of  the  Eeligion,"  is  buried  in  a  dome 
built  over  his  turhcU^  or  tomb,  and  this  is  the  origin  of  the  name.  Less 
than  a  century  ago,  Ishak  Kh4n,  a  Eardi  chief,  seized  the  district,  and  for 
many  years  the  town  was  termed  Turbat-i-Isd-Khan.  To-day,  however, 
the  original  name  is  almost  entirely  used,  and  Ishak  is  forgotten.  At 
Turbat-i'Heideri  I  joined  the  route  followed  by  me  in  1893.  At  that 
date  I  put  up  at  a  caravanserai,  but  on  the  present  occasion  we  were 
welcomed  to  a  comfortable  consulate,  and  thoroughly  enjoyed  the 
hospitality  of  Captain  J.  Watson.  The  little  town  has  grown  con- 
siderably of  late  years.  It  possesses  remarkable  nodality,  as  roads 
from  Meshed,  Herdt,  Seist&n,  Kermdn,  Yezd,  and  Turshiz  all  unite  in 
the  little  walled  bazaar,  which  is  estimated  to  possess  8000  inhabitants, 
and  is  the  centre  of  the  silk  and  Baluch  *  carpet  trade.  To  resume, 
the  last  section  of  rather  less  than  90  miles  brought  us  to  Meshed  of 
the  golden  dome,  where  our  march  of  over  700  miles,  accomplished  at 
a  rate  slightly  exceeding  16^  miles  per  diem,  was  brought  to  a  success- 
ful termination. 

V. 

For  some  months  after  reaching  Meshed  the  press  of  official  work 
prevented  me  from  examining  the  surrounding  country ;  but  late  in 
the  summer  I  made  a  flying  trip  to  the  district  of  Kuhpaia  to  the  west, 
across  which  runs  the  direct  route  to  Kishapur.  This  district  is 
extremely  historical,  and  among  other  claims  to  interest  is  the  fact 
that  in  it  is  situated  one  of  the  original  fire  temples  founded  by 
Zoroaster,  which  has  never  been  identified.  Of  this,  one  of  the  most 
important  sites  in  Khorasdn,  I  have  some  information,  and  I  hope, 
during  the  course  of  the  next  few  years,  to  prove  my  information 
oorrect,  but  on  the  present  occasion  there  was  not  sufficient  time  at  my 
disposal.  To  resume,  in  the  first  place  we  drove  to  Gulistdn,  at  the 
entrance  of  the  Nishapur  range.  This  village  is  composed  of  houses 
running  to  three  storeys,  with  windows  cut  in  the  main  wall,  and 


*  There  are  1700  families  of  Baluchis  in  the  Tarbat-i-Hoideri  district.  So  far  as 
they  themselves  can  tell,  they  have  oomo  north  from  the  confines  of  Baluchistan  during 
the  last  century. 
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presents  a  most  ourious  and  pioturesque  aspect.     Below  runs  a  river, 
across  which  is  constructed   one  of  the   very  fine  old   dams  which 
abound  in  Ehorasdn.     The  legend  runs  that  its  builder  buried  enough 
gold  in  its  foundations  to  reconstruct  the  entire  work  should  a  flood 
sweep  it  away.     Passing  Gulist4n,  we  continued  our  journey  up  the 
valley  to  Turgabeh,  a  corruption  of  Turuk  Oba,  or  "  the  Settlement 
of   the  Turks/'   where  we   found  our  horses  awaiting  our  arrival 
Thence  the  river-bed  was  struck,  and  our  senses  were  charmed  by  a 
valley  with  glades,  trees,  and  greenery,  the  like  of  which  I  have  never 
seen  on  the  Ir4n  plateau ;  and  yet  all  was  northern  in  character,  from 
the  elder  bush  to  the  poplar,  and  from  the  sweet-savoured  thyme  to 
the  wild  rose.     In  short,  one  felt  in  surroundings  such  as  would  befit 
the  **  Midsummer  Night's  Dream."     Six  miles  above  Turgabeh  is  the 
large  village  of  J4ghark,*  which   is  a  typical  hill  village.     Lining 
both  sides  of  the  precipitous  valley,  the  houses,  constructed  of  the 
rounded  stones  from  the  river-bed,  rise  to  a  considerable  height,  and 
are  remarkable  for  their  overhanging  eaves,  which  are  oarved  and 
painted,  and  for  their  rough  windows  of  wooden  latticework.    The  lower 
storey  contained  the  farmyard,  and  the  dwelling-rooms  were  perched 
above.     Trees  were  everywhere,  and  often  formed  part  of  the  wall,  and 
might  even  be  seen  growing  up  through  a  roof.     The  setting  of  these 
tnily  charming  villages  is  enhanced  by  little  cascades,  whioh  tumble 
down  the  mountain- side  and  add  to  the  volume  of  the  murmuring 
brook.     But  yet  the  name  of  J4ghark  is  ominous,  and  sigpiifiea  **  the 
Place  of  Drowning,"  and  every  now  and  then  a  storm  in  the  hills 
produces  a  flood  with  such  disastrous  rapidity  that  on  one  oooaaion 
an  entire  regiment  was  drowned  in  the  narrow  gorge.     J&ghark,  too, 
possesses  a  curious  legend,  in  whioh  reference  is  made  to  a  ship  floating 
on  its  waters.     These  legends  are  also  crystallized  in  place-names,  such 
as   Langar,f   signifying   an   anchorage,  and  Yunsi,  which   oommemo- 
rates  the   prophet  Jonah,  and   one  is   tempted  to  believe  that  they 
are  the  echo  of  a  far-off  rumour  of  the  days  when  there  was  an  in- 
land sea  in  Persia.    Passing  through  the  busy  bazaar,  and  then  the 
tea-shops,  consisting  of  fantastically  shaped  platforms  built  on  piles 
over  the  stream,  the  ascent  became   steeper,  the  atmosphere   grew 
fresher,  and  the  valley  narrower,  until  our  guide  led  us  by  a  tortuous 
track  up  through  delightful  orchards  to  a  spur  where  the  greenery 
suddenly  terminates  and  gives  place  to  the  naked  hillside  covered  with 
slate  dibris.     Below  this  a  little  side  valley  ran  up  to  a  stream,  and 
so  much  impressed  was  I  with  its  charm  and  remoteness  that  I  decided 
to  convert  it  into  a  hill  station  for  Meshed ;   and,  indeed,  no  more 
ideal  spot  is  conceivable,  as  a  cottage  perched  on  this  spur  overlooks 
a  bend  of  the  valley  which  forms  a  sea  of  greenery,  and  yet  is  raised 

"*  Vide  Tate*8  *  Khorasan  and  Sistan,'  pp.  318  et  seq. 

t  Laugor  ia  situated  one  stage  to  the  north-west  of  Turbat*i-Shcikh*Jiin. 
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above  the  nnwholeaome  damp  of  the  valley,  and  far  from  the  still  more 
tMrnefol  moeqnito.  We  upent  the  night  in  the  champagne  air  of  the 
hillside,  and  early  dawn  saw  ns  on  the  road  bonnd  for  the  Dar  Bad  paati. 
We  otossed  and  reorossed  the  brook  repeatedly  and,  as  we  ascended,  the 
aidea  of  the  valley  became  precipitous,  and  the  dense  growth  of  plane 
and  poplar  was  succeeded  by  scanty  willows.  These  too  in  time 
ceased,  and  we  thenoeforward  rode  up  a  etony,  forbidding  valley  to  a 
point  where  the  valley  bifurcates  at  a  small  stone  caravanserai.  The 
olimb  up  the  pass  was  long,  but  easy,  and  some  fonr  hoars  after 
leaving  camp,  we  reached  the  summit  at  an  altitude  of  9400  feet,  or 
4000  feet  above  our  camp,  and  more  tban  6000  feet  above  Meshed. 
To  the  south  the  range  was  narrower,  probably  owing  to  the  fact  that 


the  snow  melts  sooner  on  the  southern  slope  and  cuts  a  deeper  obaunel, 
wbereas  on  the  northern  slope  the  snow  lingers  lato  into  the  year.  We 
were  looking  on  to  the  plain  of  famous  Kishapur,  but  a  haze  brooded 
over  everything,  and  nothing  was  visible  in  that  direction  Looking 
back  in  the  teeth  of  a  furious  gale,  and  following  down  the  wide  fertile 
valley  of  the  Eashaf  Rud,"  the  dark  green  of  the  gardens  surrounding 
Heahed  was  easily  discernible.  But  the  golden  dome  remained  invisible, 
until,  gazing  intently,  a  fitful  flash  as  if  of  summer  lightning  flickered 
and  again  vanished,  and  it  was  thns  that  the  glory  of  the  Persian 
religious  world  was  revealed  to  us  from  afar.  The  summit  of  the 
range   consisted   of  rolling   downs,  with    a   few  elevated    mountains. 

*  Kaabaf  liguiSes  "  &  tortoiao." 
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One  of  these  to  the  north-west  is  termed  the  Lnk  Tarsa,  or  '^tl&e 
Fearful  Camel."  Behind  it  was  Pish&na  Fil,  or  *'  the  Elephant's  Fore- 
head." The  return  down  the  valley  to  our  camp  and  thence  haok 
to  onr  home  on  the  following  day  was  speedily  aocomplished,  and 
we  agreed  that  Meshed  compared  more  than  favourably  with  Kerman 
in  regard  to  its  summer  retreats,  which  are  within  an  easy  ride  of  the 
city,  and  would  be  an  acquisition  to  any  capital  in  the  world. 

In  the  autumn  uf  1905,  the  British  minister,  Sir  Arthur  Hardinge, 
traversed  Khorasdn  on  his  way  to  England  vid  Trans  Caspia  and,  after 
the  attractions  of  Meshed  had  been  exhausted,  it  was  arranged  that 
a  visit  should  be  paid  to  the  most  famous  fort  of  Central  Asia,  which  is 
known  as  Eal4t-i-Nddiri.      Leaving  the  capital  of  Khorasdn  early  in 
September,  we  marched  due  north  to  Eizv&n,  situated  on  the  skirts  of 
the  northern  mountain  barrier  of  Ir4n,  which  has  already  been  referred 
to  in  this  paper.     The  actual  range  is  entered  by  a  rocky  gorge,  which 
forms  a  fitting  portal  to  rock  scenery  of  stern  and  awesome  grandeur 
certainly  unsurpassed   in   any  part   of  Persia  I  have  visited.      The 
track  ran  up  the  river-bed,  which  was  subsequently  quitted,  and  rose 
across  some  low  hills  to  the  upland  village  of  Kardeh.      From  this 
village  we  started  off  betimes,  escorted  by  some  horsemen  who  belonged 
to  the  ChuUi,  a  Turkish  tribe,  settled  in  these  parts  by  TamerlMia 
They  apparently  talked  Turkish  among  themselves,  but  understood 
Persian.     Their  dress  closely  resembled  that  of  the  Turkoman,  except 
that  their  sheepskin  bonnet  was  cut  lower.     They  strack  us  as  fine, 
hardy  men  of  a  manlier  type  than  the  Persians.     The  whole  district  is 
called  Chulai  Khana,  the  Kara  Dagh  constituting  its  northern  boundary. 
Nine  miles  above  Eardeh  we  halted  to  photograph  and  examine  an 
inscription  which  the  late  Mr.  Ney  Elias  had  had  copied.    It  is  situated 
on  the  left  bank  of  and  well  above  the  river,  and  consists  of  ten  lines, 
which  measure  5  feet  6  inches  by  3  feet  2  inches.     The  inscription, 
which  is  beautifully  incised  and  quite  legible,  is  to  the  effect  that  in 
A.H.  915  Abul   Fath  Mohamed  Sheibdni  defeated   a  Persian   force  in 
this  neighbourhood.*     Several  photographs  were  taken,  most  of  which 
were  successful,  and  we  continued  the  ascent  past  a  completely  round 
white  cliff.     It  is  known  as  Panj  Mana,  or  "  the  Five  Stones,"  f  and  is 
connected  with  a  far-fetched  story  of  a  courtier  who  apparently  offered 
to  put  the  weight  with  it.    Eighteen  miles  from  Eardeh  we  quitted 
the  main  valley  and  scrambled  up  the  very  steep  and  boulder-strewn 
narrow   gorge  known  as   the   Zo-Pir-i-Zan,  or   "Valley  of    the   Old 
Woman."     However,  the  gorge  in  question  was  not  so  bad  as  the  one 


^  Mohamed  Sheib&ni  was  almost  the  last  warrior  of  the  house  of  Chengiz,  and  the 
founder  of  the  8hcib&ni  dynasty  and  of  the  Uzbeg  kingdom,  which  lasted  until  Khifm, 
Khokand,  and  Bokhara  fell  before  the  onslaught  of  Kussiu  some  thirty-fiye  years  aga 

t  A  man  is  of  various  weights,  but  the  Tabriz  man,  which  is  most  generally  used, 
weighs  about  6}  lbs. 
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bearing  a  similar  name  in  Sonth  Persia,  and,  above  it,  we  emerged  on  to 
rolling  hills,  traversing  one  of  the  two  great  parallel  spurs  into  which 
the  Haz4r  Masjid  range  divides,  the  second  being  known  as  the  Kara 
Dagh,  or  "  Black  Mountain."     The  descent  across  this  second  range  was 
extremely  trying,  and  its  name  of  Diwa  Bofni,  or  *'  the  Camel's  Neck,"  * 
struok  us  as  most  appropriate.    At  last  we  reached  Ydrdeh,  only  to  find 
that  the  advanced  camp  was  still  trying  to  find  a  way  round.    However, 
we  ultimately  obtained  all  that  was  necessary,  and  settled  down  for  the 
night,  after  accomplishing  a  particularly  trying  march.    The  following 
day  we  crossed  yet  another  range,  and  descended  a  valley  with  superb 
rook  scenery,  great  ribs  of  slate  rising  precipitously  from  the  sullen 
gorge.    A  good  photo  of  the  rooks  in  the  Darband-i-Gaur,  or  *'  the  Forti- 
fied Gate  of  the  Infidel,"  as  it  is  termed,  was  secured,  and  the  journey 
was  resumed  down  the  valley,  which  gradually  opened  out,  but  in  front 
all  further  progress  appeared  to  be   barred  by  mile  upon  mile    of 
sheer  precipice.     This  is  the  southern  wall  of  the  Titanic  fort   of 
Eal4t-i-N&diri,  which  runs  in  an  almost  unbroken  line  as  far  as  the 
eye  can  reach.    Before  the  visit  of  Sir  Arthur  Hardinge  to  Khoras4n, 
the   Governor  General  had  promised  to  arrange  for  my  entry  into 
this  somewhat  jealously  guarded  stronghold,  in   which  no  previous 
consul  general  had  been  permitted  to  set  foot,  although  Sir  Charles 
HaoGregor  and  Colonel  A.  C.  Yate  were  admitted  to  it  thirty  and 
twenty  years  ago,  and  there  is  no  reason  for  debarring  a  sight  of  its 
wonders  to  travellers.     At  the  same  time,  on  nearing  the  historical 
fortress,  I  felt  considerable  anxiety  as  to  whether  the  governor  would 
obey  the  A»af'\k-J)ol(C%  orders,  as  he  is  appointed  direct  from  Tehran, 
and  is  thus  more  or  less  independent  of  the   Governor  General  of 
Ehoras4n.     It  was,  consequently,  with  much  relief  that  I  sighted  a 
reception  party  headed  by  the  governor's  son,  under  whose  guidance 
the  minister  was  escorted  to  the  Argawdn  Shah  darhand^  outside  which 
our  camp  was  pitched. 

I  now  propose  to  give  a  brief  description  of  the  famous  fortress  which 
we  were  to  enter  on  the  morrow.  Its  shape  exactly  resembles  the 
profile  of  a  wild  boar,  its  general  direction  running  west-north-west. 
The  southern  wall,  already  referred  to,  is  the  most  uniform  in  appear- 
ance, and  some  15  miles  in  length.  It  is  broken  at  the  Darband-i- 
Argaw4n  Shah,  which  represents  the  boar's  mouth,  and  again,  at  the 
south-east  extremity,  there  is  a  second  entrance  known  as  the  Kushtani 
iaxhaiid.  This  latter  is  situated  on  a  long  narrow  spur  in  which  the 
fortress  terminates  to  the  south-east,  thus  continuing  the  extraordinary 
resemblance  referred  to  above.  The  whole  of  this  stupendous  wall 
rises  almost  sheer  to  an  altitude  of  some  1500  feet.  Of  this  perhaps 
one-half  or  two-thirds  of  the  distance  is  climbable,  but  the  crest  is 


*  The  Dames  in  this  diBtrict  are  moBtly  Turkish. 
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composed  of  a  black  rook,  possibly  basalt,  resembling  in  shape  a  wedge, 
whiob  is  so  narrow  on  its  inaooessible  summit  that  it  would  be  almost 
impossible  to  walk  along  it.  Continuing  in  a  west-north-westerly 
direction  from  the  darhand  of  Argawdn  Shab,  "  the  snont "  of  the  fortien 
is  most  clearly  defined,  and  tbe  boar's  '*  eye  "  is  the  Dehohi  entrance  on 
the  north.  This  side  rises  at  least  2000  feet  above  the  valley,  bat  it 
struck  me  as  less  inaccessible.  At  the  same  time,  it  is  only  fiur  to 
mention  that  I  inspected  it  from  the  crest  only.  The  boar's  '^  back  " 
is  broken  by  the  Deh  Nafta  darband,  and  through  it  the  river,  which 
enters  Kal4t-i-N4diri  by  the  Argawan  Shah  darhand^  flows  down  to 
water  the  fertile  oasis  of  Doshakh,  the  ancient  Abivard.  It  is  known 
as  the  Nafta  river. 

On  the  east  side  there  is  the  fifth  darhand  of  Chubbast,  and,  as  stated 
above,  the  fortress  terminates  in  a  narrow  spur  to  the  east.  So  mnoh 
for  the  circumference,  which  is  perhaps  60  miles  in  perimeter.  I  now 
turn  to  the  interior.  The  life  of  Eal&t  centres  in  the  narrow  vallej, 
some  12  miles  in  length,  which  runs  approximately  from  west  to  east 
between  the  Argawdn  Shah  and  Nafta  darharuL  Almost  throughout 
there  is  a  narrow  strip  of  cultivation  which  supports  perhaps  one 
thousand  inhabitants.  Elsewhere,  there  are  three  or  four  small  villages 
dependent  on  rain  crops,  the  inhabitants  of  which  bring  the  total  up  to 
two  thousand.  What  particularly  struck  me  was  the  hilly  nature  of 
the  interior.  Hills  are  everywhere,  chief  among  them  being  the  Euh- 
i-Bdba-Kumeili,  which  rises  to  over  6000  feet,  and  more  or  less  fills  up 
the  south-east  corner.  Elsewhere,  too,  once  the  narrow  valley  is  left,  the 
rough  track  winds  across  a  maze  of  low  hills,  so  much  so  that  internal 
communications  are  extraordinarily  difficult.  The  altitude  of  the  main 
valley  is  about  3000  feet,  and,  partly  owing  to  its  shut-in  oondition,  it 
is  extremely  hot  in  summer.  The  main  water-supply  is  drawn  firom 
the  river,  but  there  are  a  few  small  springs  of  good  water.  The  climate 
is  unhealthy,  and  the  mosquito  so  active  that  every  one  sleepe  under 
curtains,  the  only  corner  of  Persia  where  I  have  noted  this  oustom. 

The  history  of  KaUt,  which  I  have  collected  from  various  Persian 
chronicles,  is,  as  might  be  expected,  of  considerable  interest.  In  Fir- 
dausi's  great  epic,  known  as  the  *'  Shdh  Ndma,"  the  district  is  referred 
to  as  Ealdt  and  Charam,  the  latter  being  the  name  of  an  important 
village,  still  existing  some  6  miles  to  the  west  of  EaUt.  In  it  a 
grim  tragedy  was  enacted  on  the  occasion  of  the  invasion  of  Turin 
or  Central  Asia  by  the  forces  of  Eei  Ehusm,  a  semi-historical  monarok 
of  Persia.  It  was  inhabited  by  his  half-brother  Farud,  who  was  inde- 
pendent, and  the  Shah  enjoined  upon  Tus,  his  commander-in-chief,  the 
necessity  of  avoiding  the  district.  However,  it  was  found  that  the 
alternative  routes  led  through  deserts,  and  the  Persian  army  perforoe 
entered  the  gorges  to  the  south  of  Ealdt.  Farud,  hearing  of  the 
approach  of  a  mighty  host,  took  up  his  position  on  a  lofty  orag  and 
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watohed  the  army  defile  below  bim.  He  was  aooosted  by  tiie  hero 
Bahr&m,  who,  on  being  shown  the  mole  on  Farad's  arm,  which  proved 
him  to  be  of  Eei&Dian  stock,  reported  to  Tns  that  it  was  the  Shah's 
brother.  Tns,  however,  oherished  sinister  designs,  and,  wishing  to  sack 
Charam,  refnsed  to  acknowledge  the  identity  of  Farnd,  who  was 
attacked.  After  slaying  vai ions  Persian  obampions  in  Homerio  style, 
the  hero  retreated  to  the  fort,  whence  he  shortly  afterwards  sallied 
forth  and  gave  battle  nntil  the  whole  of  his  force  was  exterminated  and 
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be  himself  was  mortally  wonnded.  Betuming  to  his  fastness  with 
diffionlty,  he  was  received  by  hie  mother,  who  fired  the  treasury  and 
hunstrnng  the  horees.  The  women  committed  snioide  by  throwing 
tbemselTes  from  the  top  of  the  fortress,  and  finally  Farad  and  his 
mother  killed  themselves.  Tns  burst  in  the  gate,  to  find  nothing  living 
inside,  bnt  merely  a  mass  of  ashes  on  which  to  satiate  his  thirst  for 
plunder.  From  the  above  it  does  not  appear  that  KaUt  was  renowned 
for  its  natnral  strength  in  the  tenth  century  of  our  era,  when  Firdansi 
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lived,  but  in  a.h.  682  (1283)  Arghnn,  termed  Argaw4n  by  the  PeniAnB, 
took  refuge  in  the  fastness  after  suffering  defeat  at  the  hands  of  his 
unole,  Sultdn  Ahmad.  He  was  besieged,  but  without  suooess,  and,  using 
the  impregnability  of  Kalat  as  a  lever,  he  opened  negotiations  with 
the  nobles  of  Tabriz,  and  finally  won  the  throne  of  Persia.  This  con- 
stitutes the  first  historical  siege  of  KaMt. 

But  it  was  not  until  blood-drinking  Tamerlane  strode  across  the 
stage  of  Asia  that  Kal4t  won  its  imperishable  fame  and  the  title  of 
the  greatest  fastness  of  the  Middle  East.  The  *'Lord  of  the  Con- 
juncture of  the  Planets,"  as  he  is  termed,  found  Kal4t  in  the  possession 
of  a  certain  Ali  Beg,  and  attempted  its  capture  by  surprise,  but  in 
this  he  failed,  although  he  seized  many  fiooks  of  camels  and  sheep.  He 
then  formally  invested  what  is  now  known  as  the  Nafta  darband  in 
person,  his  amirs  attacking  the  other  entrances.  Some  Badaksh^ni 
hillmen  discovered  a  track,  up  which  they  climbed  the  cliff,  and  matten 
looked  black  for  the  defenders;  but  Ali  Beg  proposed  a  meeting  to 
arrange  the  terms  of  surrender,  and  took  advantage  of  its  being  granted 
to  break  down  this  track.  Fourteen  general  assanlts  were  then 
delivered,  but  were  repulsed  without  difficulty,  and  the  world  oonqiieiror 
was  forced  to  retire  defeated.  Two  years  later,  Amir  Sheikh  Ali,  a 
nephew  of  Tamerlane,  esoaladed  the  natural  barriers,  bnt,  onoe  there, 
found  himself  caught,  and  when  his  arrows  were  expended  was  farced 
to  surrender.  Shortly  afterwards  plague  broke  out,  and  wtonght  inch 
havoc  among  the  defenders,  that  Ali  Beg  surrendered  and  was  pot  to 
death. 

Kalat  apparently  does  not  again  figure  large  in  the  history  of 
Khorasdn  until  the  star  of  N4dir  Shah,  the  last  great  Persian  oenqneior, 
rose  on  the  murky  horizon,  and  in  a  few  years  restored  to  Persia 
her  dignity  and  prestige,  which  the  Afghan  invasion  had  for  a  time 
shattered.  Nadir  Sh4h  was  a  glorified  robber  who  was  bom  in  the 
neighbouring  district  of  Darra  Gaz,  and  throughout  his  career  cherished 
a  strong  affection  for  the  fortress  which  was  thenceforward  to  be  known 
by  his  name.  After  his  glorious  triumphs  in  Afghanist&n,  in  India, 
in  Bokhara,  and  in  Khiva,  the  dread  Afsh4r  repaired  to  Kal4t  in 
A, J}.  1740,  and  began  its  fortification  by  building  the  works  which 
we  saw.  He  cherished  a  dream  that  one  day  he  would  retire  to  spend 
his  closing  years  in  this  safe  retreat,  and  it  was  here  that  he  stored 
the  untold  millions  of  India,  with  the  famous  diamond,  the  Daria-i- 
Nur,  or  *^  Sea  of  Light."  His  family,  too,  was  sent  to  live  in  the 
same  fastness.  Fate,  however,  never  permitted  the  realization  of  these 
idle  dreams,  and  Nddir  Sh4h  was  assassinated  in  a.d.  1747,  and  fell, 
cursed  for  his  cruelties  by  the  whole  nation.  A  nephew,  Ali  Kuli 
Khdn,  was  elected  his  successor,  and  his  first  act  was  to  send  a  band 
of  Bakhtidri  horsemen  to  extirpate  the  tyrant's  brood  and  seize  the 
treasure  at  Kalit^    The  carelessness  of  the  garrison,  a  member  of  which 
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bad  neglected  to  pull  up  the  ladder,  by  which  means  alone  there  was 
oommnni cation  with  the  outer  world,  made  everything  easy,  and  in  a 
few  bonrs  every  male  deacenclBnt  of  the  conqueror  of  India  was  put  to 
the  sword,  and  the  treasury  was  looted.  One  Boion  of  the  honse,  Shah 
Rnkb,  a  grandson  of  N^dir  SJiuh  and  a  mere  boy,  was  alone  spared,  in 
case  the  nobles  olamonred  for  a  member  of  the  royal  bouse,  (\pd  with 
this  grim  tragedy  the  description  of  EaUt-i-N&diri  may  fitly  bo  brought 
to  a  close,  just  as  grim  tragedy  ushered  it  on  to  the  stage  of  history. 

I  now  return  to  our  journey.     We  quitted  camp  at  dawn  on  the 
fallowing  morning,  and  were  soon  riding  between  two  precipitous  oliffs, 


vrhioh  frowned  down  upon  the  ennlees  shingle  of  the  river  bed.  The 
Hebrew  writer's  "Who  will  lead  me  into  the  strong  city?  and  who 
will  bring  me  into  Edom?"  oame  into  my  mind  as  we  entered  the  fort, 
and  I  recollected  that  Edom,  like  KaUt-i-Nadiri,  was  a  natural  faetnesa 
uf  extraordinary  strength.  The  actual  darbancl  had  been  reoently  injured 
by  a  flood,  and  is  by  no  meana  strong,  but  at  every  turn  towers  or  forts 
anpplemented  the  baud  of  nature,  the  whole  constituting  an  impreg- 
nable poeition  if  held  by  a  resolute  force.  The  darhand  is  named  after 
A^^w&a  Sh&h,  who  was  referred  to  above.  It  is  of  more  than  usual 
interest  to  recall  that  it  was  this  monarch  who  deapatched  an  embassy 
to  Ohina,  to  the  court  of  Enblei  Eaun,  and  was  thus  instrumental 
iu  proenring  the  retom  of  Maroo  Folo  to  Europe,  as  he  alone  was 
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acquainted  with  the  sea  route  from  China  to  Persia,  and  was  also 
deemed  suffioiently  trustworthy  to  take  charge  of  the  lady  Kokachin, 
who,  according  to  the  illustrious  Venetian,  was  "  moult  bele  dame  et 
avenant."  Arghun  ShAh,  furthermore,  sent  embassies  to  the  pope  and 
to  the  kings  of  France  and  England.  In  return,  Edward  L,  in  1290  A.D., 
accredited  Geoffrey  de  Langley  to  visit  the  Moghul,  with  a  gift  of 
**  some  gerfalcons  and  other  jewels  of  our  land."  We  passed  the  ruined 
darhand,  and,  a  short  distance  beyond  it,  stopped  to  examine  an  inscription, 
which  is  out  in  the  cliff  and  beautifully  incised.  As  may  be  imagined, 
this  record  was  of  great  interest,  and,  after  failisg  in  the  first  attempt,  I 
have  secured  an  excellent  photograph  of  it.  The  inscription  is  partly 
in  Persian  and  partly  in  Turkish,  and  is  not  completed.  Howeyer,  the 
name  of  N4dir  appears  on  it,  and  this  alone,  apart  from  the  oharaoter 
and  decoration,  proves  that  it  is  chiselled  in  the  honour  of  the  great 
Afshar,  and  is  not  connected,  as  previous  travellers  have  reported  from 
hearsay,  with  Arghun.  Unfortunately,  one  section  of  the  inaorqption 
has  been  worn  away  by  the  action  of  water;  but  I  have  hoipm  of 
recovering  the  defaced  lines,  as  there  is  an  old  gentleman  of  iii]Mify«a 
resident  of  Kakha,  who  is  said  to  possess  a  copy  of  it.  So  far  aa  it  is 
decipherable,  the  inscription  consists  of  praise  of  God  and  Mobaiaed, 
with  a  reference  to  N4dir  Shdh.  To  resume,  we  emerged  fiooi  the 
gorge  at  the  village  of  Argawdn  Shah,  which  is  inhabited  by  JaMir 
and  Gerashlu  Turks,  and  thenceforward  there  was  a  oontimuma  ffaip 
of  cultivation,  with  numerous  gardens.  After  passing  a  xnined  lee- 
house,  whence  a  track  leads  to  the  Dehchi  darhandy  we  skirted  a  luoaleii 
termed  Khwdrizm  Mahalla,  which  is  peopled  by  a  few  famiUoa  ftom 
Khwdrizm,  or  Khiva,  planted  by  N&dir  Shdh,  who,  like  the  mManhi 
of  Chaldea,  transported  tribes  from  one  side  of  Central  Asia  to  aaoftfir. 
Finally,  4  miles  from  our  camp,  we  reached  the  governor's  reaidenoe, 
known  as  '*  Kabud  Gunbad,'*  or  the  **  Blue  Dome,"  a  name  deriyed  from 
its  mosque. 

We  returned  the  call  of  the  Jalil-ul-Mulh  on  historical  soil,  for  he 
received  us  in  the  garden,  in  which  is  situated  the  Imdrat-t-Nddir^  or 
*'  Building  of  Nddir."  This  consists  of  a  central  dome  some  90  feet  in 
height,  constructed  of  a  variety  of  stone  resembling  Devonian  sand- 
stone. The  interior  of  the  dome  was  some  50  feet  in  diameter,  and 
there  were  traces  of  decoration  in  gold,  blue,  and  black.  This  central 
dome  of  fluted  pillars  was  surrounded  by  four  sets  of  rooms,  each 
consisting  of  an  arch  with  a  chamber  on  either  side.  The  whole 
was  cased  externally  with  marble,  which,  with  the  utter  disregard  to 
means  displayed  by  Orientals,  was  quarried  in  Urmia,  near  Tabris, 
and  transported  some  1500  miles  from  the  western  to  the  eastern 
frontier  of  Persia  by  forced  labour,  and,  as  Sir  John  Malcolm  testifies,  at 
the  cost  of  much  human  misery.  The  stone  panels  are  decorated  with 
exquisitely  cut  trees  and  birds  chiselled  in  relief,  but  some  of  the  panels 
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are  plaio,  thus  preeenting  an  nnfinislied  appearanoe.  Beneatli  are  ex- 
tensiTe  vaults.  This  was  the  famous  treasury  of  NUir  Shuh,  and  the 
oellarB,  rather  more  than  a  century  and  a  half  ago,  contained  more  bnlUon 
and  wealth  than  anjr  oonqaeror  haa  perhaps  amassed  ainoe  Aleiander 
the  Great  rifled  the  hoards  of  the  Aohaemeniana.  The  whole  is  interest- 
ing raiher  than  striking ;  indeed,  the  design  is  mean  and  betrays  no 
grandiose  inspiration,  snch  as  would  be  befitting  to  a  thesanrua  which 
inolnded  the  Dari^-i-Nur,  or  the  still  more  famous  Peacock  Throne. 
After  ODnclnding  our  inspection,  we  rode  to  the  northern  wall,  which, 
unlike  the  southern,  is  hidden  from  the  valley  by  an  interior  range. 
Two  hours  of  steep  asoent  to  an  altitude  of  4500  feet  brought  us  to 
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the  hamlet  of  Ehist,  to  the  west  of  which,  covering  several  acres,  waa 
the  palace  in  which  the  family  of  N&dir  Sbuh  was  surprised,  in  the 
manner  already  related.  The  buildings  were  of  conrsed  stone,  and  the 
mins  of  a  Persian  bath  were  visible;  but  here  again  everything  pre- 
Bented  the  same  aspect  of  incompleteness,  and  the  most  interesting 
remains  consisted  of  elaborate  masses  of  masonry  which  filled  the  steep 
valleys,  and  were  designed  to  store  the  water-supply.  Indeed,  to-day, 
th«  villagers  depend  upon  these  reservoirs,  and  their  crops  are  fed  by 
th«  rainfall,  there  being  no  springs  or  irrigation  works  on  these  hills. 
A  seoond  ascent  brought  us,  at  an  elevation  of  6000  feet,  to  the  highest 
peak  of  the  northern  wall.  As  may  be  supposed,  the  view  was  snperb ; 
and,  from  our  point  of  vantage,  we  looked  down  on  the  great  plain  of 
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Asia,  which  stretches  in  unrivalled  monotony  to  the  arotio  tundra  of 
Siberia,  and  is  perhaps  the  most  extensiye  in  the  world.  Almost  at 
our  feet  lay  Dosh&kh,  and  Kakha,  with  the  Trans-oaspian  railway, 
and,  to  add  to  our  pleasure,  we  descried  a  train  mnniDg  on  the 
famous  line,  the  sight  of  which,  the  Indian  sowars  vowed,  made  them 
feel  homesick,  and  recalled  to  me  the  joy  some  yeomen  in  South 
Africa  expressed  at  the  sight  of  a  mining  chimney  at  Klerksdorp. 
Tearing  ourselves  away  with  difficulty  from  gazing  across  the  yellow 
plain,  we  turned  our  eyes  to  the  great  fort  As  mentioned  above,  the 
northern  face  is  less  regular,  and  appeared  to  be  less  impracticable ;  bat 
we  only  saw  it  from  the  crest,  which  is  here  an  easy  slope,  and  the 
lower  portion  is  said  to  consist  of  sheer  cliff.  Looking  into  the  valley, 
we  saw  a  maze  of  low  hills,  which  to  the  south-east  terminated  in  flat- 
topped  Kuh-i-B4ba-Kumeili.  But  the  day  was  waning,  and  we  had  to 
hasten  back  to  the  valley,  where  everything  felt  damp  and  unwhole- 
some compared  with  the  keen  mountain  air  of  Khist. 

We  camped  at  Kabud  Gunbad,  and,  making  an  early  start  on  the 
following  morning,  rode  east  down  the  valley.  The  river  runs  between 
high  cliffs,  which  are  united  by  a  remarkable  dam  some  90  feet  wide 
and  perhaps  250  feet  in  height.  It  is  constructed  of  red  brick,  and  is 
said  to  date  from  a  period  anterior  to  that  of  Nddir.  A  few^miles  lower 
down,  ruined  walls  mark  the  site  of  the  once  extensive  pleasaunce  of 
the  Great  Conqueror,  and,  nearing  the  natural  walls  of  the  fort;  we 
passed  Deh  Nafta,  a  village  inhabited  by  E^uzai  Arabs,  whose  anoestors 
were  also  brought  to  this  happy  valley  by  the  same  master  mind. 
Below,  the  river  runs  through  clifiis  which  attain  to  an  unrivalled  pitch 
of  sullen  grandeur.  Nowhere  have  I  seen  anything  to  match  the  im- 
pressiveness  of  this  impregnable  defile,  which  repulsed  Tamerlane's 
repeated  onslaughts,  and  fully  merits  the  epithet  '* awesome"  which 
is  applied  to  it  by  the  Persian  historian ;  and  here  I  bring  to  a  close  my 
description  of  a  visit  to  Kalat-i-N4diri,  which  has  stamped  ineffaceable 
recollections  on  my  mind. 

We  quitted  Eal4t  by  the  Dehchi  darhand,  the  descent  to  which  is 
extremely  rough.  We  then  skirted  the  Busso-Persian  frontier  in  a 
westerly  direction,  passing  the  historical  village  of  Charam,  which,  as 
related  by  Firdausi,  nestles  in  the  hills.  That  night  we  camped  at  the 
charming  village  of  Arching4n,  and,  early  the  next  morning,  we  accom- 
panied Sir  Arthur  Hardinge  to  the  Bussian  frontier  poet  of  Sang-i- 
Divdr.  Here  we  were  most  cordially  welcomed  by  the  Bussian  officer 
in  charge,  and  said  good-bye  to  the  minister,  who  reached  Eahka  a  few 
hours  later,  and  London  in  eight  days,  so  miraculously  has  science 
brought  these  solitudes  of  Central  Asia  into  touch  with  the  Western 
world.  Turning  our  backs  with  some  regret  on  civilization.  Captain 
Watson  and  myself  rode  due  south  to  the  lovely  hill  village  of  Eh&kistar, 
where  we  camped  under  superb  walnuts  and  shot  at  wood  pigeons  as 
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they  oame  in  to  roost.  Eh^kistar  is  now  the  frontier  customs  post,  and 
there  is  a  great  deal  of  iraffio  along  the  route  we  were  to  follow  baok  to 
Meshed,  which  has,  so  far  as  I  know,  never  been  followed  by  any  Eng- 
liish  trayeller.  The  scenery  is  extremely  romantic,  being  bold  though, 
for  onoe,  not  forbidding,  as  the  ranges  are  covered  with  fine  junipers, 
and  in  a  country  like  Persia  such  a  sight  is  refreshing  beyond  words. 

The  ascent  to  the  Dalucha  pass  was  extremely  steep,  but  thence- 
forward we  skirted  the  superb  Haz^r  Masjid  range,  until  we  crossed  the 
second  of  these  same  mighty  spurs,  which  we  had  already  traversed  on 
the  WBy  to  Kal&t-i-Nddiri ;  here  the  junipers  ceased  and  the  hillsides 
became  naked.  The  stage  was  nearly  30  miles  long,  and  as  we  had  shot 
for  part  of  the  way,  we  were  glad  to  reach  Marishk,  a  most  picturesque 
village  situated  at  the  junction  of  the  two  valleys;  it  is  the  head- 
quarters of  the  Chulai  tribe.  The  following  day  the  scenery  was  still 
fine,  but  nothing  to  what  we  had  left  behind,  and  a  short  stage  brought 
us  back  again  to  Eardeh.  Instead  of  returning  to  Meshed  direct  from 
Eardeh,  we  rode  to  inspect  the  ruins  of  Tus,  which  is  one  of  the 
most  historical  cities  of  Ehoras4n,  but  is  perhaps  chiefly  famous  in 
Europe  as  having  been  the  home  of  Firdausi.  Tus  is  situated  in  the 
same  fertile  valley  as  Meshed,  of  which  it  is  the  mother  city ;  but  apart 
from  the  ruined  walls  and  a  dome,  which  is  erroneously  considered  to 
be  the  tomb  of  the  great  epic  poet  of  Persia,  there  is  little  to  mark  a 
oity  which  was  the  theme  of  the  medisBval  travellers.  But  the  bridge 
is  of  gpreat  surpassing  interest,  as  the  legend  runs  that  Mahmud  of 
Ohazni  regretted  his  treatment  of  Firdausi,  and  sent  him  camel-loads 
of  gold  as  a  reward  for  his  great  poem.  The  caravan  was,  however, 
met  by  the  bier  which  bore  the  poet  to  his  grave.  Disdaining  to 
aooept  the  monarch's  bounty,  the  money  was  used  by  the  poet's  daughter 
to  build  this  bridge,  and  to  bring  down  a  stream  of  water  from  the  hills. 
To  resume,  a  few  hours  were  quite  sufficient  for  the  examination  of  Tus, 
and  13  miles  more  brought  us  back  to  Meshed  after  a  ten  days'  tour, 
which  was  one  of  the  most  interesting  I  have  ever  made. 

VI. 

In  the  late  autumn  of  1905  we  started  on  a  tour  which  was  intended 
to  include  the  chief  centres  of  Eastern  Khorasdn,  a  country  with 
which  is  connected  the  names  of  Valentine  Baker,  MacGregor,  Stewart, 
and  Yate.  We  left  Meshed  by  the  Her&t  road,  and  traversed  the  almost 
level  valley  of  the  Eashaf  Bud  in  a  south-south-easterly  direction  to 
Jimdb&d,  a  thriving  village  of  two  hundred  houses.  Thence  we  rose 
gradually  to  the  village  of  Sangbast,  where  we  found  a  tent  pitched 
for  breakfast  The  interest  of  Sangbast  centres  in  a  ruined  dome  and 
a  lofty  column,  both  built  of  burnt  brick.  Bound  the  top  of  the  latter, 
which  18  in  an  almost  perfect  state  of  preservation,  is  a  Eufic  inscrip- 
iioBLf  which  was  photographed.    £i&z,  the  vizier  of  Mahmud  of  Ohazni, 
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who  was  oontemporary  with  Alfred  the  Great,  founded  these  baildings 
as  a  college  and  tomb  for  a  saint  named  Mirza  Abdul  Easim,  his  re- 
ligious leader.  Until  the  last  generation,  there  were  two  of  these 
columns.  Two  miles  beyond  Sangbast  we  camped  at  the  Tillage  of 
Bakir&b4d,  which  is  inhabited  by  Yezdis  and  Kerm^nis.  From 
Bakir4b&d  we  rose  steadily  for  some  miles,  and,  crossing  a  low  range, 
descended  on  the  plain  of  Farim&n,  which  is  famous  in  Ehoras4n 
for  its  breed  of  cattle  and  general  fertility.  It  was  also  a  fayourite 
place  for  Turkoman  raids,  to  judge  by  the  numerous  towers  of  refuge 
which  were  dotted  about  like  so  many  pepper-pots.  The  ouatom  was 
for  the  cultivators  to  fly  to  these  little  towers,  close  the  entrance  with 
a  stone,  and  then  to  stand  at  bay  with  their  matchlock  sticking  out 
of  the  sole  aperture,  when  they  were  invariably  left  alone.  We  were 
met  close  to  the  village  by  Captain  Watson,  who  had  marohed  across 
the  range  from  Turbat-i-Heideri,  and  who  accompanied  us  thronghout 
this  tour. 

The  six  hundred  families  inhabiting  Farim4n  include  J&mis,  KbiUb, 
Kainis,  and  Seistanis.*  The  fact  is,  that  until  the  Bussians  drowned 
the  Turkoman  terror  in  the  blood  of  the  man-stealers,  these  fertile 
lands  were  never  safe.  Nowadays,  however,  there  is  a  stream  of 
emigration  from  the  less-favoured  districts  of  Persia  and  Afghanistan, 
with  the  result  that  the  prosperity  of  Khoras^n  is  steadily  increasing. 
The  fertility  of  Farim4n  depends  on  its  dam,  which  had  recently  been 
repaired  by  the  orders  of  H.H.  the  Ain-u-Dola,  an  ex-grand  virier  of 
Persia.  Building  was  still  going  on  at  the  time  of  our  visit,  although 
it  was  merely  a  case  of  finishing  touches,  and  we  were  courteously 
shown  over  the  works  by  the  Persian  field  marshal  who  was  in  charge. 
The  dam  is  advantageously  situated  between  two  hills  composed  of 
a  hard  rook,  just  below  a  point  where  two  or  three  valleys  unite. 
Its  dimensions  are:  Total  length,  366  feet,  with  a  length  of  actual 
dam,  160  feet.  Its  height  is  80  feet,  and  the  foundations  are  sunk 
to  a  depth  of  28  feet.  The  width  of  the  masonry,  which  is  feoed 
on  both  sides  with  brick,  and  filled  in  with  boulders  set  in  mortar, 
is  20  feet.  There  are  two  sluices  for  water,  which  escapes  by  a  single 
exit ;  there  is  also  a  flood  channel.  At  the  back  of  the  dam  is  a  huge 
buttress.  The  work  struck  me  as  good,  and  it  will  be  interesting  to  see 
how  it  stands.  If  it  prove  to  be  a  success,  it  will  pay  hand8omely» 
and  encourage  the  construction  of  other  similar  works. 

After  examining  this  fine  public  work,  we  rode  among  low  hills  to 
the  hamlet  of  Chahar  Gao,  which  is  some  18  miles  to  the  south  of 
Farimdn  by  the  direct  route.  Shortly  after  our  arrival  at  the  hill 
hamlet,  we  heard  a  fusilade,  which   approached  nearer  and  nearer. 


*  I  may  note  that  both  at  Meshed  and  at  Tarbat-i-Hoideri,  Captains  Batiye  and 
Watson  are  taking  a  number  of  anthropometrical  measurements,  which  are  oonaideied 
to  be  of  the  utmost  ethnological  importance. 
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We  weie  muoli  pnzzled  as  to  what  was  happening,  when  a  crowd  of 
villagers  came  into  sight,  escorting  a  bride  to  her  new  home.  A  mulla 
led  the  procession  and  read  prayers,  the  crowd  joining  heartily  in  the 
responses,  and  yolleys  were  fired  at  the  pauses.  The  little  bride,  dressed 
in  scarlet,  was  seated  on  a  pony  in  front  of  an  aged  and  wrinkled 
dame,  who  was  apparently  her  mother,  and  the  entire  population  of 
men,  women,  and  children  marched  along  in  great  excitement  and 
formed  the  escort.  Altogether  it  was  quite  an  old-world  scene,  and 
carried  one  back  to  times  which  are  far  removed  from  the  bustle  of 
to-day. 

Leaving  this  charming  hamlet,  we  rode  to  the  Ealla-i-Min4r,  or 
** Pillar  of  Skulls"  pass,  which  we  crossed  at  an  altitude  of  7100  feet. 
Upon  inquiring  the  origin  of  this  sinister  name,  we  were  informed  that 
about  a  century  ago  a  Turkoman  built  a  tower,  the  ruins  of  which  we 
saw,  and  levied  blackmail  on  all  passers-by.  Any  one  who  objected 
to  be  fleeced  was  promptly  decapitated,  and  his  skull  was  built  into  a 
column — to  encourage  future  travellers.  The  pass  was  not  difficult, 
but  the  stage  to  Kala  Aga  Hasan,  situated  across  the  next  valley,  was 
a  very  long  one,  and  it  was  dark  before  the  camp  came  in.  From  Kala 
Aga  Hasan,  which  was  in  the  district  of  Turbat-i-Heideri,  we  changed 
direction  to  south-east  down  the  direct  route  to  Herat,  and,  at  the  stage 
of  Himatabdd,  entered  the  district  of  B4kharz.  It  was  near  this  village 
that  the  late  Sir  Charles  MacQregor  *  had  a  brush  with  Turkoman  in 
1875.  The  following  day  we  marched  down  a  stream,  where  we  secured 
a  bag  of  teal  and  duck,  and,  camping  at  the  picturesque  hamlet  of 
Eabchi,  entered  Shahr-i-No,  the  chief  village  of  the  district,  on  the 
follovdng  morning.  B4kharz  of  to-day  is  divided  into  three  divisions 
of  " Upper,"  "Middle,"  and  "Lower"  Bdkharz,  which  word,  it  may  be 
mentioned,  is  a  contraction  of  Bad  Harza,  or  "  Where  the  wind  blows." 
Down  this  belt  sweeps  the  famous  north-north-west  vdnd  f  of  Herat, 
which  in  Seist&n  is  known  as  the  Bad-i-Sad^a-BUt-Buz^  or  "  Wind  of 
120  days,"  to  which  Sir  Henry  McMahon  has  paid  homage  in  his  recent 
paper  on  the  delta  of  the  Helmand,  it  being  indeed  impossible  to  ignore 
it.  As  a  proof  of  how  the  wind  influences  names,  we  may  also  cite  tbe 
neighbouring  district  to  the  east  of  Mkharz,  which  is  termed  Badghis, 
and  is  derived  from  Bdd  Khiz,  or  "  Wind-stirring."  Another  point  of 
interest  is  that  this  unremitting  gale  has  been  used  from  very  early 
times  for  grinding  grain.  Indeed,  it  is  quite  possible  that,  in  the  mill,, 
we  have  the  prototype  of  all  windmills.  At  any  rate,  in  Masudi  |  there 
is  a  story  which  proves  that  windmills  were  known  to  the  Persians  at 
the  time  of  the  Arab  conquest,  which  is  anterior  by  many  centuries  to 
their  use  in  Europe. 

*  Vide  his  *  Journey  througli  Ehorasin,'  vol.  1,  p.  254. 

t  To  be  exact,  it  blows  from  30°  west  of  north. 

X  Vide  his  *  Prairies  d*Or/  ed.  Barbicr  de  Moynard,  vol.  4,  p.  227. 


580  A  FIFTH  JOURNEY  IN  PERSIA. 

I  have  previously  referred  to  the  mixture  of  peoples  in  Khorasan, 
and  was  consequently  not  surprised  when  the  leader  of  our  reception 
party  stated  that  his  ancestors  were  Ansari  *  Arabs  from  Medina,  who 
had  settled  in  the  district  seven  centuries  ago.  The  present  village  is 
surrounded  by  extensive  gardens,  and  occupies  a  site  near  the  ancient 
Malin,  which  in  the  fourth  (tenth)  century  was  an  important  centre. 
Bad  times,  however,  overtook  it,  and  Mdlin  became  the  utter  ruin  it 
is  to-day.  Bather  more  than  a  century  ago,  a  Hazdra  chief,  Mohamed 
Ehdn  by  name,  founded  Shahr-i-No,  which  itself  has  now  been  deserted, 
the  peasants,  thanks  to  a  cessation  of  raiding,  being  now  able  to  live  on 
their  own  property  outside  the  walls  of  the  fort.  Close  by  the  ruin  of 
M41in,  or  M4lan,  which  covers  a  large  mound,  was  a  shrine  in  honour 
of  Sheikh  Abdulla,  son  of  the  famous  Sheikh  Ahmad  of  Jam,  which  was 
sheltered  by  a  solitary  but  magnificent  pine.  Bdkharz  is  always  con- 
sidered to  be  a  fertile  district  of  Khorasan.  But  for  seven  years  locusts 
have  ravaged  it,  and  the  population  is  thoroughly  disheartened  and  is 
leaving  the  district,  as  no  organized  effort  has  been  made  to  cope  with 
this  terrible  curse,  which  year  after  year  wrecks  the  happiness  and 
well-being  of  the  industrious  sons  of  Ir4n.  By  no  means  the  least  evil 
of  the  scourge  is  that  it  favours  the  increase  of  the  opium  crop,  which 
is  not  affected  by  locusts. 

From  Shahr-i-No  we  again  made  for  the  hills,  our  objective  now 
being  the  historical  town  of  Khaf.  On  our  way  we  visited  a  large 
mere,  but  shooting  was  a  failure,  as  there  was  no  means  of  retrieving 
the  birds  which  fell,  owing  to  the  combination  of  thick  weeds  and  deep 
water.  We  consequently  turned  our  backs  on  the  Bakharz  valley  and 
marched  uphill  to  the  village  of  Ust^,  the  inhabitants  of  which  are  all 
Sunnis.  Before  continuing  the  march  on  the  following  morning,  we 
explored  a  most  interesting  fort,  known  as  the  Kuh-i-Sangi.  In  shape 
it  resembles  the  famous  Mil-i-Farh4d  of  Eudbdr,  which  has  already 
been  referred  to  in  this  paper,  and  rises  some  1500  feet  above  the  plain 
in  the  form  of  a  cone.  A  steep  climb  brought  us  to  a  level  summit, 
oblong  in  shape,  and  perhaps  150  feet  in  length  by  40  feet  in  breadth. 
There  were  four  tanks,  all  of  them  cut  in  the  living  rock,  the  largest 
being  30  feet  square  and  perhaps  20  feet  in  depth.  It  was  lined 
throughout  with  brick.  Below,  on  the  other  peaks,  were  the  remains 
of  what  is  believed  to  have  been  stabling  and  quarters,  and  the  whole 
much  resembled  the  fort  I  visited  near  Duruh  in  1899.  The  march  was 
a  series  of  sharp  ascents,  with  occasional  descents  to  the  pass  known 
as  the  Eotal-i-Kh&ki,  which  we  reached  at  8  miles  from  Ust4.  There 
is  a  second  pass  some  5  miles  to  the  east,  known  as  Kotal-i-Sangi,  but 
it  is  practically  impassable  for  laden  mules.  The  altitude  of  the  pass 
is  about  5000  feet.     The  descent  was  easy,  through  fine  scenery,  to  a 

*  These  Arabs  were  descendants  of  the  party  which  invited  Mohamod  to  Medina, 
and  ha?o  ever  since  borne  the  title  **  the  Helpers  " 
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small  village  in  the  Khaf  distriot,  which  we  had  entered  after  orossing 
the  pass.  Only  a  few  miles  were  now  left  to  acoomplish,  and,  riding 
across  a  level  plain,  we  soon  caught  sight  of  the  pines  for  which  the 
little  town  of  Khaf  is  famons.  Outside  the  ruinous  walls  we  were  met 
by  the  usual  reception,  and  found  our  camp  pitched  in  the  open,  close 
to  the  ruined  fort. 

The  distriot  of  Khwaf,  as  it  is  spelt,  has  been  of  note  for  many 
centuries,  and  was  famous  for  its  grapes  and  pomegranates,  which 
latter  fruit  cannot  stand  the  cold  of  the  Meshed  winter.  Its  general 
elevation  is  so  much  lower  than  that  of  B4kharz  that  it  is  deemed 
to  be  Oarmsir^  or  **  Hot  Country."  In  mediaeval  times,  Salumak, 
now  Saldmi,  was  the  capital  of  the  district.  To-day  Bu-i-Kkdf^  or 
*'  the  Face  of  Khaf^"  situated  -some  3  miles  to  the  north-west  of  tbe 
ancient  Khargird,  is  the  chief  centre.  It  is  generally  termed  Bui. 
The  town  has  suffered  in  importance  from  the  cessation  of  raids,  and  is 
now  half  deserted,  with  but  two  thousand  Sunni  inhabitants,  all  of 
whom  wear  a  dress  which  consists  of  a  long  coat  of  quilted  light  blue 
oaUco,  resembling  the  Turkoman  garb ;  but,  instead  of  the  sheepskin 
bonnet,  they  twist  a  white  puggari  round  their  heads.  Curiously 
enough,  too,  there  has  been  a  tiny  colony  of  Hindus  at  Kbdf  for  some 
generations.  Although  hailing  from  Shikdrpur  in  Sind,  like  the 
Kerm&n  and  Bandar  Abb4s  colonies,  they  have  no  connection  with  these 
latter.  They  are  well  treated  nowadays  by  the  Persian  authorities,  but 
did  not  appear  to  be  prosperous.  Hindus  are,  however,  accustomed  to 
conceal  their  affluence.  The  redeeming  feature  of  Khaf  is  its  fine 
pines,  which  are  said  to  have  been  brought  from  the  Himalayas.  It 
gave  one  a  touch  of  home  to  hear  them  soughing  in  the  wind,  and 
efforts  are  now  being  made  to  grow  these  splendid  trees  in  the  Meshed 
consulate.  In  the  range  which  lies  to  the  south-west  of  Khaf,  which 
is  known  as  Khoja  Yar,  games  are  held  at  the  No  Buz,  the  vernal 
equinox,  just  as  in  Seistau.*  It  is  almost  certain  that  this  is  a  survival 
from  pre-Mohammedan  days,  and,  as  such,  is  particularly  interesting. 

The  following  morning  we  visited  the  once  famous  madressa  of 
Khargird.f  It  is  a  double-storeyed  square,  with  outside  measure- 
ments of  160  feet  by  150  feet.  The  main  gateway  is  a  noble  piece 
of  work,  inlaid  with  coloured  bricks,  and  decorated  with  a  blue  mosaic 
inscription.  Of  this,  the  right  half,  consisting  of  verses  from  the 
Koran,  was  defaced  and  illegible;  but  the  left  half  was  copied, 
and  is  to  the  effect  that  Sh&h  Bukh,  aided  by  Ahmad  of  Kb&f,  con- 
structed the  rmdressa  in  a.h.  848  (a.d.  1444).  The  interior  is  built  in 
the  usual  style  round  a  court  with  four  open  arches.  The  coloured 
bricks  are  still  intact,  but  the  mosaics,  which  are  exquisite,  are  almost 
all  defaced.     Their  colours  are  eapphire-blue,  with  yellow,  green,  and 


*  Vide,  *  Ten  Thousand  Miles  in  Persia,'  pp.  379-380. 

t  Khargird  is  said  to  he  a  oorruptioD  of  Khutru  Kard,  or  '*  Khusrn's  Building." 
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white,  the  motiye  of  the  pattern  being  oonyentional  Knfio  letters. 
Captain  Watson  photographed  the  best-preserved  specimens  of  this  art. 
Fine  mosaio  tiles,  dark  bine,  with  conventional  flowers  in  light  bine, 
white,  and  gold,  originally  covered  the  interior  of  the  arches;  but 
almost  all  have  been  removed,  and  in  a  very  few  years  none  will  he 
left.  On  both  sides  of  the  main  entrance  is  a  domed  bnilding,  which  is 
decorated  with  beautiful  plasterwork,  the  paneling  to  match  con- 
sisting of  white  marble  hezagous,  relieved  by  sapphire-colonred  tiles. 
This,  the  finest  building  which  I  have  yet  seen  in  Ehorasdn  oatside 
Meshed,  was  the  work  of  Ghi4s-u-DiQ  and  of  Kaw&m-u-Din,  both  of 
Shiraz.  The  latter  architect  also  built  the  Gauhar  Shdd  mosque  of 
Meshed.  The  photographs  of  this  erstwhile  stately  college  by  no  means 
do  it  justice,  but  specimens  of  the  tiles  which  I  was  able  to  proooze  at 
Meshed  show  what  a  superb  building  it  must  have  been  when  Shih 
Bukh,  son  of  mighty  Tamerlane,  received  it,  in  all  its  glory  of  bine  and 
gold,  from  the  hands  of  his  architect 

One  of  my  objects  in  visiting  the  Khaf  district  was  to  oomplete  my 
general  acquaintance  with  Eastern  Persia,  and  I  may  perhaps  here 
summarize  the  various  basins  or  depressions,  the  last  of  which,  afler 
more  than  twelve  years  of  travel,  I  was  now  visiting.  North  of  the 
east-to-west  ranges  of  Makr4n,  which  are  pierced  by  various  toirentB 
making  their  way  to  the  Arabian  Sea,  is  the  depression  of  the  Ibahkel, 
and  further  north,  again,  the  main  basin  of  the  Helmand,  which  dndos 
Southern  Afghanistan  and  part  of  Eastern  Persia.  These  two  basins  I 
had  examined  in  1896  and  1899  respectively.  In  the  latter  year,  too, 
on  my  journey  from  Sistdn  to  the  K4in  hills,  I  had  looked  aoroos  the 
grim  Dasht-i-Naumid,*  or  "  Desert  of  Despair,"  itself  oontaining  a  minor 
depression,  and  the  Khaf  Namaksar,  or  Salt  Lake,  is  the  last  of  these 
depressions  before  the  Han  Bud  basin,  which  we  were  now  about  to 
enter,  is  reached.  Khaf  was  the  most  southerly  point  of  the  tour, 
on  quitting  which  we  marched  due  east  across  the  level  plain,  obliquely 
approaching  the  range  which  we  had  crossed  four  days  previoualy.  At 
15  miles  there  was  a  low  pass  in  the  hills,  running  down  from  the  main 
range,  which  terminated  a  few  miles  to  the  south-east  of  this  point 
Crossing  the  pass,  which  is  termed  Dar  Darrah,  we  descended  to 
Ear&t.  This  hamlet  boasts  of  a  mil,  or  column,  which  was  of  two  sizes. 
The  lower  portion,  some  80  feet  in  height,  was  octagonal,  and  had  a 
belt  of  much  defaced  Kufic  inscription,  which  we  copied.  The  upper 
portion,  some  60  feet  in  height  and  round,  was  leaning  considerably 
out  of  the  perpendicular,  and  looked  too  dangerous  to  ascend.  A  stair- 
case led  to  the  top,  and,  as  elsewhere,  this  column  was  nndoubtedly 
used  as  a  signal  and  look-out  station.    It  is  said  to  have  been  built 


*  Captain  Eeyes,  H.M.  Consul  at  Torbat-i-Heideri,  states  that  the  word  is  now 
pronounced  Dasht-i-Nammad.    Possibly  it  is  a  corruption  of  Niumid. 
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by  8fa&h  Rukb.  Close  hy,  are  the  mins  of  a  caravanserai  and  dam. 
At  Ear&t  we  were  within  a  few  miles  of  the  Afghan  frontier,  and 
to  reach  EJrez  we  changed  onr  direotion  from  east  to  north-eaat,  and 
skirted  die  western  portion  of  the  Hashtaddn  plain.  After  orossing 
a  low  range  of  worn-down  hills,  we  reached  the  little  town  of  Teiobiid, 
whioh  is  hy  far  the  largest  centre  of  the  district  of  B4kharz,  and  can 
boast  of  3600  inhabitants.  A  few  miles  beyond  was  Earez,  which  is 
on  the  main   Meehed-Herjtt  road,  and  the  frontier  Tillage  of  Persia. 


THB    *J17/  OF  T 


K&reK,  to  jndge  ^m  the  rains  sarronnding  it,  was  of  importance  in 
the  days  of  yore ;  and,  at  any  rate,  it  possesses  considerable  interest 
tot  ns,  inasmuch  it  was  the  birthplace  of  Hakfm  Burkai,  in  whose 
honour  Moore  wrote  "The  Veiled  Prophet  of  Ehoras&n."  I  always 
think  that  it  is  interesting  to  gain  tonoh  with  these  somewhat  legendary 
fignres,  and  to  know  that  in  the  second  (eighth)  centnry  the  "  Veiled 
Prophet,"  as  the  Arabic  is  rightly  translated,  gave  mnch  trouble  to 
the  Caliph  Hahdi,  bnt,  being  erentnally  defeated,  poisoned  all  his 
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followers,  and  then  threw  himself  into  a  cauldron  of  nitrio  aoid  rather 
than  submit. 

From  Kdrez  we  marched  north  to  the  Jam  riyer,  whioh,  as  Sir 
George  Birdwood  has  pointed  out,  is  the  river  of  Jamshid,  *'  whidi 
reveals  the  present  and  the  future  of  the  world.'*  Aoootding  to  the 
legend,  Jamshid  travelled  to  it  every  day — here  is  a  form  of  the  Solar 
myth — and  his  famous  "  seven-ringed  cup  "  is,  in  reality,  the  Jam  Bud 
reflecting  the  seven  planets,  whose  revolutions  rule  the  destimeB  of 
mankind.  For  us,  among  its  chief  attractions  was  the  hope  of  some 
good  shooting.  Bird-life  in  Khorasdn  is  scarce  compared  to  what  is 
met  with  in  well-wooded  and  well-watered  England ;  but,  at  the  same 
time,  there  is  less  of  the  utter  void  which  is  so  noticeable  in  South- 
east Persia  and  the  terrible  Lut.  The  Jam  river,  whioh  we  stmok  at 
Dolat4b&d,  is  drawn  off  to  a  great  extent  for  purposes  of  cultivation, 
but,  nevertheless,  holds  a  certain  amount  of  water,  and  in  places  is 
full  of  reeds.  Consequently  the  shooting  for  two  guns  was  excellent, 
as  in  the  marshy  sections  snipe,  redshank,  and  mallard,  teal,  widgeon, 
and  pintail  ducks,  not  to  mention  shovellers,  gadwell,  and  the  ruddy 
sheldrake,  abounded,  and  there  were  also  large  flocks  of  lapwings. 
As  is  so  often  the  case,  however,  we  did  not  enjoy  to  the  full  this 
excellent  sport,  as  we  were  within  a  ride  of  the  fEunous  Hari  Bud, 
which,  apart  from  its  other  attractions,  was  said  to  hold  pheasants; 
and,  never  having  shot  a  pheasant  in  Persia,  we  decided  to  zeaerve  most 
of  our  limited  number  of  cartridges  for  this  purpose.  We  started  off 
down  the  Jam  Bud  at  an  early  hour,  and,  after  a  ride  of  some  14  miles, 
reached  the  Hari*  Bud,  the  classical  Arius.  At  the  point  where  we' 
struck  it,  the  river  flows  in  a  bed,  which  is  from  2  to  3  miles  wide,  both 
banks  being  covered  with  tamarisk.  The  river  was  some  40  yards  in 
width,  flowing  with  a  swift  current,  and  difficult  to  ford  except  at  a 
few  points.  The  water  is  very  salt  in  this  section,  except  after  a  flood. 
This,  then,  is  the  Hari  Bud,  which,  formed  by  the  junction  of  two 
streams  in  the  high  country  to  the  east  of  Her&t,  flows  oloee  to  the 
south  of  that  most  historical  city,  and  then,  curving  round  due  north, 
forms  the  boundary  between  Persia  and  Afghanistan  for  some  miles. 
Lower  down,  it  constitutes  the  Busso-Persian  frontier,  and,  changing  its 
name  to  the  Tejend,  is  ultimately  lost  in  the  all-engulfing  sands. 

To  resume,  we  beat  the  tamarisks  for  about  five  hours,  but  only 
secured  partridges  and  hares,  and,  as  the  day  was  waning,  we  returned 
to  the  Jam  Bud,  where  we  enjoyed  good  sport,  and  ultimately  reached 
camp  several  hours  after  dark.  From  Dolat4bdd,  we  shot  our  way  up 
the  Jam  Bud  for  some  miles,  and  then  made  across  country  to  the 
ancient  site  of  Buzj4n,  which,  in  the  fourth  (tenth)  century  was  of  con- 
siderable importance,  and  the  chief  town  of  the  district  of  Jam,  whidi 


*  Hari,  Herat,  the  classical  Arias,  Aria,  and  Aryan  are  all  one  and  the  same  word. 
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we  hftd  now  entered.  Tbere  wbb,  however,  little  to  see  except  &  low  hill 
with  crnnabliDK  walla  and  bite  of  pottery,  but  from  it  we  conid  deeory 
the  lofty  gateway  of  the  Jam  Sbrioe,  and  a  few  hoars  lat«r  we  were 
ramped  ontside  this  interesting  little  town. 

Torbat-i-Sheikh-Jam,  or  "  the  Tomb  of  the  Sheikh  of  Jam,"  to  give 
it  ita  fnll  name,  is  the  firat  town  in  Persian  territory  which  was 
rsaohed  by  conquerors  from  the  north-east  and  east ;  it  has  oonseqnently 
borne  the  brant  of  many  an  invasion.    Bnt  its  fame  chiefly  depends 


1 
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B  BKaiNE  OF  SBSrSB  AHMAD  AT  T 
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on  its  having  been  the  birthplace  of  Sheikh  Ahmad,  and  alan  of  the 
poet  J&mi.  The  former  waa  of  Arab  estraoticn,  and  flouriahed  in  the 
rixth  (twelfth)  century ;  he  was  famons  as  a  religious  teacher,  hie  works 
being  still  extant.  It  was  in  bis  honour  that  the  shrine  wan  built,  and 
his  descendant,  known  aa  the  Kdxi,  an  old  gentleman  of  nicety,  wan  in 
ohat^  of  this  old-world  sanotuary  when  we  visited  it.  The  slory  runs 
that  the  shrine  was  originally  bnilt  by  Sultin  Sanj&r,  the  great  Seljnk, 
bat  that  Sh&h  Abbie  destroyed  it,  on  the  gronnds  that  the  SheiJch  was  a 
Snoni.  However,  a  docnment  wao  produced  out  of  the  rnin^,  from 
No.  VI.— DEcraiBni,  IBOB.]  2  R 
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whioh  it  appeared  that  the  saint  was  in  reality  a  Shidt  and  the  penitent 
monaroh  vowed  that,  if  he  captured  Kandah4r,  he  would  rebuild  the 
shrine  in  greater  splendour  than  before.  In  any  ease,  the  great  aroh 
referred  to  above  is  faoed  with  florid  arabesque  mosaics  in  blue  and  white, 
with  bold  yellow  scrolls  which  bear  a  distinctly  Safavi  appearance.  A 
strip  of  blue  mosaic  with  white  lettering  is  the  chief  motive,  but  every- 
thing is  falling  into  irreparable  decay.  Indeed,  it  is  remarkable  that 
the  tiles  should  have  lasted  as  long  as  they  have.  Behind  are  two  in- 
significant mosques.  The  tomb  of  Sheikh  Ahmad  is  very  rude,  and  his 
epitaph  runs,  "  A  famous  teacher,  an  honoured  Sheikh,  Ahmad  of  J6m,  a 
well-known  saint.  If  thou  inquireet  the  year  he  died, '  Ahmad  of  Jim, 
holy  is  his  dust.' "  The  last  line  works  out  at  a.h.  536  (1141),  each  letter 
having  a  numerical  value.  Close  by,  is  a  pathetic  inscription  of  the 
Emperor  Humeiun,  then  a  refugee  from  India,  who  married  a  descen- 
dant of  the  Sheikh,  However,  his  fortune  changed,  and  his  dynasty 
in  the  person  of  Akbar  the  Great  was  yet  destined  to  leave  an  im- 
perishable mark  on  the  history  of  India.  Of  the  poet  Abdur  Bahman, 
known  as  J&mi,  we  heard  little  in  his  birthplace:  but  his  mystical 
and  romantic  poems  are  still  famous  in  the  East,  and  he  is  held  to  be 
the  last  great  classical  poet  of  Persia.  He  died  in  a.h.  893  (1487),  at 
the  age  of  eighty-one. 

Leaving  Turbat-i-Sheikh-Jam,  with  its  venerable  K^zit  its  orumblicg 
shrine,  and  its  shady  garden,  we  marched  north-east  aoroes  a  difSoolt 
range  for  two  stages  to  Khit4i,  where  we  again  struck  the  Ban 
Bud.  Soon  after  leaving  camp  on  the  following  day,  we  sighted  the 
remarkable  cliffs  of  Dahdna  Zulfikar,  or  "  Zulfikar  Pass."  The  legend 
runs  that,  Ali  cleft  it  with  his  forked  sword,  which  the  name 
commemorates.  Looking  across  the  river,  the  cliflb,  which  offer  a 
singularly  good  example  of  erosion  in  their  soft  surface,  rise  sheer  to  a 
considerable  height,  and  give  the  impression  of  a  battlemented  wall 
Underneath,  we  sighted  the  squalid  village  of  Zulfikar,  which  is  held 
by  a  sadbdshi*  and  a  few  Afghan  frontier  guards.  Looking  up  the 
gorge,  our  vision  was  barred  by  another  evenly  serrated  cliff,  closely 
resembling  that  of  KaUt-i-N&diri.  It  was  as  if  a  curtain  were  drawn 
to  prevent  the  nakedness  of  Afghanist4n  being  visible  to  the  ourions 
traveller.  Perhaps  one  mile  from  the  gorge,  we  saw  through  our  field* 
glasses  two  white  pillars,  which  are  the  actual  point  where  the.  two 
empires  of  India  and  Eussia  meet,  and  from  our  side  of  the  Hari  Bud, 
barren  Ir&n  stretched  for  hundreds  of  miles  to  the  west  and  south,  and 
constitutes  yet  a  third  empire.  We  first  came  opposite  the  pass  in 
the  white  glare  so  well  known  to  frontier  officers ;  but  when  evening 
touched  it  with  her  magic  wand,  each  sombre  crag  was  lighted  up 
and  glorified  by  colours  of  every  hue,  and  it  was  perhaps  at  this  time 
that  the  impressiveness  of   what  is,  in   reality,  the    north-weeteni 

*  A  iadb49hi  is  the  Oriental  equivalent  of  a  oentorion. 
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boimdary  of  the  Indian  Empire  was  for  the  first  time  fally  realized 
by  US.  We  camped  opposite  Zulfik&r  pass,  to  enjoy  its  stem  beauty 
to  the  ntmost ;  and  a  short  march  on  the  following  day  brought  ns  to 
Zorab&d,  which  is  a  frontier  station,  and  is  garrisoned  by  a  small  number 
of  Persian  troops.  Unfortunately  it  is  unhealthy,  about  one-half  of  the 
population  having  been  prostrate  with  fever  a  few  dajs  before  our 
arriyal.  Zorab&d  is  inhabited  by  fifty  families  of  the  Organji  tribe, 
who  migrated  from  Khiva  a  generation  ago. 

From  Zorab4d  two  short  stages  brought  us  to  the  Kashaf  Bud,  the 
water  of  which  was  extremely  salt,  so  much  so  that  our  horses  declined 
to  drink  it.  At  Bagh-i-B&ghu,  however,  we  at  last  secured  some 
pheasants,  the  Phasianus  prineipcUis,  specimens  of  which  I  have  given 
to  the  Natural  History  Museum.  Here  we  were  within  three  stages 
of  Meshed,  and  a  few  days  later  returned  to  our  headquarters,  after 
accomplishing  yet  another  tour  of  great  interest,  during  which  I  had 
added  considerably  to  my  knowledge  of  Eastern  Khoras4n. 

In  April,  1906, 1  was  granted  leave,  and,  as  every  hour  was  precious, 
I  travelled  to  Eakha  in  two  days,  and  managed  to  reach  London  on  the 
tenth  day,  after  bidding  a  temporary  farewell  to  the  capital  of  Ehorasiln. 


Before  the  paper  the  Pbesident  :  I  am  dispensed  to-night  from  introducing  to 
you  the  reader  of  the  paper.  Major  Sykes,  because  you  all  know  him.  It  is  now 
some  years  since  he  produced  bis  work  on  Persia,  wbich  was  tbe  result  of  eigbt  years 
of  study  tbere.  His  name  will  always  be  connected  with  the  country  of  Persia,  and 
I  should  like,  before  asking  him  to  read  bis  paper,  to  indicate  the  opinion  in 
which  he  is  held  by  one  of  the  highest  authorities  in  this  country  on  subjects 
connected  with  countries  in  close  relation  to  our  great  dependency — I  mean  Lord 
Curzon  of  Kedleston,  our  distinguished  Vice-President.  Some  three  weeks  ago, 
■peaking  at  a  meeting  where  Major  Sykes  was  delivering  a  paper  on  the  Parsees 
of  Persia,  Lord  Curzon  said  of  Major  Sykes,  among  other  complimentary  remarks, 
that  there  was  no  living  Englishman  with  a  greater  knowledge  of  Persia.  Such 
testimony  makes  it  unnecessary  for  me  to  say  anything  further.  I  will  now  call 
upon  Major  Sykes  to  read  his  paper. 

After  the  paper,  the  President  :  I  will  now  call  on  a  member  of  a  profession 
which  is  not  forbidden  to  speak  to  the  public.  I  see  here  one  of  its  most  dis- 
tinguished representatives,  Mr.  Chirol,  to  whom  the  general  public  owe  a  great 
part  of  their  knowledge  of  Persian  affairs  and  of  the  relations  of  Persia  to  this 
country. 

Mr.  CmBOL  commented  briefly  on  the  terrible  state  of  decay  into  which  Persia 
had  fallen.  Every  traveller  was  struck  by  it,  and  Major  Sykes's  paper  had 
afforded  fresh  evidence  of  it.  The  rivalry  of  Great  Britain  and  Russia  had  the 
effect  of  preventing  the  Persians  from  taking  the  remedy  into  their  own  hands,  as 
Nadir  Shah  and  other  strong  men  had  done  in  olden  days,  who,  from  time  to  time, 
by  dint  of  personal  power  and  measures  which  we  should  call  revolutionary,  pulled 
the  State  out  of  its  rut  and  created  a  new  order  of  things  which  continued  until 
another  period  of  decay  came,  when  the  process  was  repeated.  "  Now,"  a  Persian 
once  remarked  to  him  at  Shiraz, "  even  that  resource  is  taken  from  us,  because 
the  whole  effect  of  the  rivalry  of  the  two  great  powers  in  Persia  is  to  bolster  up 
a  rSgime  which  we  Persians,  who  have  some  knowledge  of  the  conditions  in  other 
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countrieB,  know  to  be  absolately  e£fete.*'  Undoubtedly  that  had  been  one  of  the 
most  unfortunate  results  of  the  rivalry  between  the  two  powers ;  and  from  that 
point  of  Tiew,  perhaps,  as  much  as  from  any  other,  an  Anglo-Bussian  nnder> 
standing  might  help  to  restore  Persia  to  something  of  her  former  position  and 
prosperity. 

Sir  Thomas  Holdioh  :  I  should  like  to  say  jast  a  few  words  on  the  geography  of 
the  country  about  which  Major  Sykes  has  spoken  to-night,  because,  interesting  as 
that  country  is' to  us  now,'it  is  bound  to  be  far  more  interesting  hereafter.  He  has 
taken  us  to  the  extreme  north-west  comer  of  the  country  called  Khoras&n,  which  now 
includes  only  a  part  of  Eastern  Persia.  The  time  was,  and  not  so  long  ago,  when 
Ehorasdn  meant  the  whole  of  Afghanistan,  and  extended  across  the  Indian  frontier 
as  far  as  the  gates  of  Lahore.  Incidentally,  it  has  been  of  great  interest  to  me  to 
hear  that  the  two  first  pillars  of  that  historical  boundary  between  Russia  and  Afghan- 
istan that  we  set  up  with  so  much  care  and  difficulty,  say,  twenty  years  ago^  are 
so  well  preserved  as  to  be  visible  from  the  opposite  side  of  the  Hari  Bud  river.  It 
is  a  surprise,  and  I  must  say  a  pleasant  surprise,  to  me  to  learn  that  these  pillars 
sre  so  well  nursed,  and  that  they  are  whitewashed  and  polished  even  as  our 
pillar-boxes  may  be  polished  in  London.  But  of  far  greater  interest,  I  think,  is 
a  fact  to  which  Major  Sykes  has  not  alluded  in  his  paper,  viz.  that  it  took  him 
exactly  nine  and  a  half  days  to  get  from  Meshed  to  London.  Now,  this  fact  opens 
up  a  great  vista  for  the  future.  It  is  along  this  line  that,  in  future  times,  East 
and  West  will  be  chiefly  connected,  and  it  is  on  this  route  that  future  generations 
— generations,  perhaps,  that  I  shall  not  see — will  find  their  way  from  the  shores 
of  England  to  the  plains  of  India.  If  you  will  refer  to  the  map,  I  should  like  to 
point  out  to  you  that  from  Askabdd  on  the  Eussian  line  of  railway  north  of  the 
moimtains  to  Herat  is  about  as  far  as  it  is  from  London  to  Edinburgh.  From 
Herat  by  Kandahar  to  Quetta  is  about  twice  as  far.  You  may  take  it,  then,  that 
from  Quetta  to  Askabdd  is  about  two  and  a  half  days'  journey,  if  you  could  make 
that  journey  by  rail ;  about  the  same  length  of  journey  as  Major  Sykes  made 
from  Meshed  to  Askab^.  Consequently,  it  seems  to  me  that  it  will  be  possible 
in  future  to  bring  India,  even  at  the  present  rate  of  railway  progression,  within 
nine  days  of  London.  Of  cour£e,  I  am  aware  that  Quetta  is  not  exactly  in  India; 
nevertheless,  Quetta  may  be  reckoned  nowadays  as  an  Indian  station.  Well, 
there  are  two  or  three  ways  of  getting  to  Quetta,  and  as  all  these  ways  more  or 
less  touch  upon  Ehoras^o,  perhaps  I  may  be  allowed  to  tell  you  a  little  about  the 
geographical  conformation  of  that  country  from  personal  experience.  Between 
the  Russian  railway  and  Meshed  there  lies  a  band  of  very  difficult  mountains.  In 
fact,  the  whole  country  is  mountainous,  and,  so  far  as  I  know,  there  is  no  royal 
road  across  it ;  it  would  be  a  matter  of  immense  difficulty  to  bridge  the  distance 
between  Askab^  and  Meshed.  From  Meshed  southwards  to  about  the  latitude 
of  Herat  there  are  still  considerable  difficulties.  Again,  bands  of  hills  in  regolar 
order  running  from  north-west  to  south-east  present  themselves  transvenely 
to  any  line  which  may  be  carried  across  that  interval  The  hills  themselves  are^ 
perhaps,  not  great  in  altitude,  but  they  are  close  set  and  the  valleys  are  narrow, 
and  tbere  would  be  great  difficulty  in  crossing  them  with  any  line  projected  for 
railway  purposes.  But  from  that  point  level  with  Herat  south-west  to  Seistan  no 
vast  difiQculties  occur.  It  is  difficult,  I  admit,  all  the  way,  but  not  so  difficult 
as  it  is  further  north.  Having  reached  Seistan,  what  do  you  find  ?  I  have  visited 
Seistan,  and  we  have  heard  something  about  it  from  Sir  Henry  MoMahon  in  this 
room  a  few  days  ago.  Seistan  is  a  country  which  might  almost  be  called  God- 
forsaken. There,  we  are  told,  the  spring  is  heralded  by  snakes ;  there  we  enooonter 
a  terrific  wind,  which  is  only  tolerable  because  it  sweeps  away  hoards  of  pestiferoas 
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insects  which  would  make  life  impossible ;  there,  in  the  coarse  of  a  single  week  of 
hot  weather^  yon  might  very  well  sample  all  the  plagues  of  Egypt.  There  should 
be  no  mistake  about  it — Seistan  is  not  a  white  man's  country.  Passing  Seistan 
southwards,  you  must  remember  you  are  still  in  Persia ;  it  is  a  point  which  is 
sometimes  overlooked,  that  if  we  want  to  reach  Seistan  from  India  we  must  pass 
through  Persia.  Finally,  there  is  that  inevitable  desert  to  be  crossed  between  the 
Persian  frontier  and  Nushki  (leading  to  Quetta),  where  all  the  sand  and  detritus 
of  the  Helmand  river  accumulates  by  reason  of  those  north-western  winds  which 
blow  all  the  year  round.  It  is  not  a  pleasant  prospect  taken  as  a  whole,  and 
looking  at  it  from  a  traveller's  point  of  view,  one  would  say  that  the  route 
generally  between  Askabid  and  Quetta,  through  Seistan,  is  about  as  unpleasant 
a  route  as  you  could  well  choose. 

Now  about  the  geography  of  the  Afghan  frontier.  From  Askabid  to  Merv, 
and  from  Merv  to  Khushk,  there  is  open  country  which  is  of  no  very  great  interest. 
From  Khushk,  as  you  ascend  to  the  mountains,  you  pass  into  a  cool  atmosphere 
and  a  pleasant  climate.  Grossing  those  mountains  by  the  Babe,  or  any  other  easy 
pass,  you  rim  down  the  smooth  slopes  leading  to  the  Herat  valley.  Once  in  the 
Herat  valley  yon  are  in  a  sort  of  oasis,  which  is  not  exactly  in  the  middle  of  a 
desert  as  is  often  represented,  but  it  is  distinctly  the  most  fertile  and  the  best 
developed  region  in  that  part  of  Afghanistan.  From  Herat  again  you  might 
expect  to  meet  considerable  difficulties  in  the  matter  of  hill  ranges,  intervening 
between  itself  and  Eomdahar  to  the  south  ;  but  as  a  matter  of  fact  there  is  an  open 
way,  and  no  important  obstacle.  You  would  pass  by  several  places  which  are 
of  considerable  importance.  First  there  is  Sabzawdr,  which  is  a  very  flourishing 
city.  It  has  always  been  a  green  place,  as  its  name  denotes,  but  since  the  demar- 
cation of  the  Afghan  boundary,  Sabzawdr  has  risen  to  considerable  importance. 
I  believe  as  a  centre  of  trade  it  now  almost  rivals  Herat  itself.  Southwards  you 
pass  by  various  places,  among  others  the  little  hill  town  of  Adraskand,  prettily 
situated,  where  there  is  a  considerable  manufacture  of  carpets.  The  carpets  turned 
out  there  are  not  equal,  either  in  appearance  or  in  value,  to  those  which  Major 
Sykes  has  kindly  exhibited  to-night,  but  nevertheless  they  are  very  passable  and 
very  useful.  South-west  of  Adraskand  you  again  tap  an  agricultural  country,  of 
which  the  capital  is  Farah ;  perhaps  not  an  ideal  place  for  residence,  for  it  partakes 
a  little  too  much  of  the  characteristics  of  Seistan.  You  will  see  that  it  is  about  on 
the  same  level.  Turning  eastwards,  you  run  through  an  open  country  leading  to 
that  great  plain  of  Bakwa,  which  we  are  told  by  Colonel  Yate  is  (according  to 
tradition)  the  plain  on  which  the  final  destinies  of  India  are  to  be  fought  out 
between  Bussia  and  England.  And  so  to  Elandahar,  from  which  point  I  need 
follow  the  Afghan  route  no  further.  From  Kandahar  to  Quetta — we  all  know 
Eomething  of  that  route.  Now,  the  whole  of  that  Afghan  line  of  approach  to  India 
is  comparatively  easy,  so  far  as  gradients  and  alignment  are  concerned,  and  it  has 
certainly  the  advantage  of  a  magnificent  climate.  I  am  only  dealing  strictly  with 
the  geographical  aspects  of  two  routes — the  Bussian  and  the  Afghan ;  but  I  may 
say  plainly  that  between  the  Afghan  route  and  that  running  through  Seistan, 
the  highland  or  Afghan  route  is  infinitely  preferable  from  every  point  of  view. 
It  would  be  interesting  to  follow  this  subject  further,  but  I  feel  I  am  treading 
on  comparatively  thin  ice,  and  I  must  confine  myself  to  geography.  In  my  own 
mind  I  am  firmly  convinced  that  the  time  will  come  when  the  great  systems 
of  railways  which  exist  in  Bussia,  and  those  which  have  been  built  up  by  our  own 
energy  in  India,  will  be  connected  by  steel  links  formed  by  the  lines  of  an 
international  railway. 

Oolonel  0.  £•  Yats  :  I  will  not  enter  to*night  upon  any  discussion  on  the 
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subject  of  a  junction  between  the  Indian  and  Trans-Caspian  railways  raised  by  Sir 
Thomas  Holdich.  Sir  Thomas  is  in  favour  of  such  a  junction,  and  I  am  against  it. 
We  haye  often  discussed  the  question,  and  our  yiews  are  diametrically  opposed, 
and  as  it  happens  that  my  yiews  are  fully  stated  in  this  month's  (June,  1906) 
Nineteenth  Century,  I  will  say  no  more  on  the  matter  at  present,  but  turn  to 
the  subject  before  us. 

I  need  not  say  that  I  haye  followed  Major  Sykes's  lecture  throughout  with 
great  interest.  He  has  carried  me  back  through  many  of  the  scenes  and  to  many 
of  the  places  I  yisited  when  I  was  consul-general  at  Meshed  ten  and  twelye  years 
ago,  and  I  congratulate  him  on  his  description  of  those  places,  and  I  also  con- 
gratulate Mr.  Herbert  Sykes  on  the  illustrations  he  has  so  kindly  proyided  for  our 
enjoyment  this  eyening.  Major  Sykes  has  not  had  time  to  giye  us  a  half  or  a 
quarter  of  the  yaried  information  he  has  collected  and  put  down  in  his  paper,  and 
for  the  perusal  of  that  in  full  we  shall  haye  to  wait  for  the  publication  of  the 
OeographiooU  Journal,  Meanwhile,  I  will  just  touch  upon  one  or  two  points 
connected  with  his  yarious  tours. 

One  thing  specially  struck  me  with  regret,  and  that  was  to  hear  from  him 
of  the  destruction  of  all  the  beautiful  mosaic  tilework  that  adorned  the  arches  and 
inner  walls  of  the  old  madrassah  or  school  at  Ehargird,  near  Ehaf.  When  I  yisited 
this  madrassah  in  1894  it  was  still  in  a  fidr  state  of  preseryation,  and  the  gUied 
tilework  was  nearly  perfect — so  much  so  that  I  noted  in  my  book  on  *  Khurasan 
and  Seistan'  that  it  ought  to  remain  as  long  as  wind  and  weather  permitted. 
That  this  beautiful  mosaicwork  should  haye  been  so  ruthlessly  destroyed  by  the 
hand  of  man  is  a  loss  to  the  world  in  general.  The  only  other  example  of  this 
art  that  I  know  of  in  that  part  of  the  country  was  the  old  Musalla,  or  place  of 
prayer,  at  Herat.  The  remains  of  that  beautiful  building  were  leyelled  to  the 
ground  by  the  order  of  the  late  Amir,  Abdur  Rahman,  of  Afghanistan,  in  1885, 
and  as  I  was  at  Herat  at  the  time  I  was  able  to  collect  a  few  specimens  of  the 
moeuc  tilework  that  adorned  the  front  of  it,  and  these  I  presented  the  other  day 
to  the  new  museum  that  we  founded  at  Quetta  shortly  before  I  left.  I  am  now 
asking  that  one  or  two  of  those  specimens  may  be  glyen  to  the  British  Museum, 
as  now  that  this  madrassah  has  gone  as  well,  the  difficulty  of  getting  specimens  of 
this  ancient  art  will  become  more  and  more  difficult  eyery  year. 

I  must  specially  congratulate  Major  Sykes,  and  also  Mrs.  Sykes  and  thdr 
infant  son,  on  their  journey  across  the  desert  from  Yezd  to  Tabas.  When  one 
hears  of  such  long  waterless  marches  as  those  done  by  Mrs.  and  Miss  Sykes  in  this 
journey,  and  also  of  those  preyiously  done  by  Miss  Sykes,  it  shows  what  can  be 
done  by  ladies  in  Persia  when  the  spirit  is  ¥dlling  and  the  flesh  is  not  ^eak. 

In  Major  Sykes*s  account  of  his  tours  in  Kerman,  the  description  of  the  shrine 
of  the  famous  saint.  Shah  Niamat  Ulla,  at  Mahun  was  of  special  interest  to  me. 
This  saint  was  the  author  of  the  prophecy,  that  Major  Sykes  and  Sir  Thomas 
Holdich  haye  referred  to,  regarding  the  great  battle  that  is  to  be  fought  on  the 
Dasht-i-Bakwa,  a  plain  in  Afghanistan  about  halfway  between  Kandahar  and 
Herat.  This  prophecy  is  interpreted  by  the  Afghans  to  apply  to  England  and 
Russia,  and  I  first  heard  of  it  somewhere  near  Balkh  in  Afghan-Turkestan  in  1886. 
Subsequently  I  had  it  quoted  to  me  in  yarious  other  places  in  Afghanistan,  but 
none  of  the  Afghans  who  told  me  of  it  could  tell  me  who  was  the  author  of  the 
prophecy,  and  it  was  not  till  I  got  to  Meshed  in  1893  that  I  succeeded  in  tracing 
it  to  the  particular  saint  whose  resting-place  at  Mahun  has  now  been  so  graphically 
described  by  Major  Sykes.  The  Afghans  firmly  belieye  that  the  great  battle  fiv 
the  supremacy  of  Asia  is  to  be  fought  out  between  the  English  and  the  BusBans 
on  this  Bakwa  plain,  but  none  of  them  could  tell  me  who  was  to  be  the  ykstor. 
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The  tradition  is  that  bo  seyere  is  to  be  the  fight  that  at  the  conclusion  of  the  battle 
12,000  riderless  horses  will  be  found  wandering  over  the  plain,  and  as  part  of 
General  SkobelofTs  scheme  for  the  inyasion  of  India  was  "  to  organize  hordes 
of  Asiatic  horsemen,  who^  to  a  cry  of  blood  and  plunder,  were  to  be  launched  against 
India,"  I  think  we  may  congratulate  ourselves,  from  the  numbers  of  horses 
referred  to  in  the  prophecy,  that  it  is  these  Asiatic  horsemen  who  are  to  get  the 
worst  of  it,  and  our  minds  may  therefore  be  at  rest  on  that  account.  It  would  be 
interesting,  though,  to  know  the  exact  words  in  which  the  saint  recorded  this  much- 
talked-of  prophecy.  I  tried  my  best  to  get  a  copy  of  the  saint's  writings  when  I 
was  in  Persia,  but  without  success.  They  are  very  rare,  and  exist  only  in  manu- 
script, and  if  Major  Sykes  ever  succeeds  in  finding  a  copy,  I  trust  he  will  not  fail 
to  let  the  world  know  the  exact  rendering  of  this  passage. 

Major  Sykes  has  told  us  something  of  the  new  Central  Persian  telegraph  line 
that  promises  in  future  to  form  our  main  line  of  communication  between  India 
and  England.  This  line,  taking  off  from  the  main  Teheran-Bushire  line  at  Kashan, 
has  been  laid  on  the  Persian  side  through  Yezd,  Kerman,  and  Bam  to  Kohl-Malik 
Siah,  that  curious  rocky  hill  on  the  Seistan  border  that  forms  the  tribeyt  of  India, 
Persia,  and  Afghanistan.  Here  it  has  been  joined  by  the  Indian  telegraph  line 
from  Quetta  and  Nushki,laid  along  the  Quetta-Seistan  trade  route.  This  junction 
at  Eoh-i-Malik  Siah  is  now  to  be  supplemented  by  another  line  from  Karachi  vid 
Las  Bela,  Panjghur  and  Palantak  to  Koh-i-Malik  Siah,  thus  giving  direct  com- 
munication from  India  with  Persia  and  England  through  both  Quetta  and  Karachi. 
Kow  that  India  has  done  so  much  to  open  up  communications  and  to  stimulate 
trade  on  her  side  of  the  frontier,  we  can  only  trust  that  Persia  will  see  that  it  is 
to  her  interest  to  do  something  also.  I  hope,  therefore,  that  arrangements  will 
now  be  made  with  the  Persian  Government  for  the  linking  up  of  the  Persian  line 
from  Meshed  to  Seistan  with  the  other  three  lines  at  Koh-i-Malik  Siah.  The 
distance  from  Nasratabad  in  Seistan  to  Koh-i-Malik  Siah  is  only  80  miles,  and  this 
small  extension  would  give  an  alternative  line  of  communication  in  case  of  any 
accident  on  the  other  lines. 

I  have  never  visited  Kerman,  and  I  have  not  seen  the  Mission  hospital  there, 
but  I  would  take  the  present  opportunity  of  joining  Major  Sykes  in  bearing 
testimony  to  the  good  work  done  in  such  places  by  the  Church  Missionary 
Society's  medical  missionaries.  I  know  Dr.  Summerhayes,  whom  Major  Sykes 
has  mentioned,  well ;  he  and  his  colleague  Dr.  Holland  had  charge  of  the  Church 
Missionary  Society's  hospital  at  Quetta  during  the  four  years  I  was  Chief  Com* 
missioner  of  Baluchistan,  and  I  had  thus  full  opportunity  of  studying  their  work. 
Dr.  Summerhayes's  life  is  indeed  the  hard-working,  self-sacrificing  life  that  Major 
Sykes  has  depicted,  and  his  devoted  and  unselfish  work  will,  I  hope,  receive  the 
acknowledgment  that  is  its  due. 

In  conclusion,  there  is  just  one  more  point  that  I  would  touch  upon,  and  that 
is  the  question  of  the  roads  between  Bandar  Abbas  and  Kerman.  I  had  hoped  to 
hear  something  about  them  to-night,  but  Major  Sykes  has  only  mentioned  one  of 
these  roads — that  by  Gulaskhird,  which  I  gather  is  some  300  miles  in  length — and 
nothing  has  been  said  as  to  their  practicability  for  a  railway  or  otherwise.  Major 
Sykes,  however,  has  told  us  that  Bandar  Abbas  is  situated  close  to  natural  gates 
leading  into  Persia,  and  that  Bandar  Abbas  will,  in  his  opinion,  ultimately  become 
the  chief  port  of  Southern  Persia.  The  subject  is  a  specially  interesting  one  at 
the  present  time  when  we  have  had  various  articles  and  discussions  on  projected 
Russian  railways  in  Persia,  and  especially  on  the  proposed  Russian  railway 
line  from  Teheran  to  Bandar  Abbas.  I  would  beg  to  ask  Major  Sykes,  therefore, 
before  the  proceedings  close  to-night,  to  tell  us  something  of  the  dilTerent  routes 
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leading  up  from  Bandar  Abbas  to  the  Kerman  plateau,  and  to  say  whether  he 
considers  any  of  them  practicable  for  a  railway  except  at  prohibitiye  cost,  and, 
roughly  speaking,  what  the  length  of  such  a  line  would  be,  and  what  chance  there 
would  be  of  its  paying. 

The  Pbesident  :  We  must  close  the  discussion  now,  and  leaye  Major  Sykes  to 
give  us  the  information  for  which  Ck)lonel  Tates  asked  him.  Before  we  jmlss  a 
vote  of  thanks,  I  would  draw  your  attention  to  the  fact  that  in  the  Tea  Boom 
there  is  an  extremely  interesting  collection.  There  are  bronze  omamentSy  bronze 
weapons,  and  vessels  which  were  found  to  the  west  of  Kerman,  and  are  the  only 
articles  of  the  Bronze  Age  which  have  been  foimd  on  the  Iran  plateau.  The  blue 
tiles,  the  embroideries,  and  the  copper-work  are  also  interesting.  I  now  propose 
a  hearty  vote  of  thanks  to  Major  Sykes  for  his  most  valuable  address,  and  also  for 
having  drawn  forth  such  an  extremely  interesting  discussion. 

Major  Sykes  :  I  would  in  the  first  place  thanls  you,  sir,  for  the  very  kind  re- 
marks you  have  made  about  me,  and  I  thank  the  audience  for  the  kind 
way  in  which  they  have  listened  to  my  paper.  As  to  the  tracks  from  Bandar 
Abbas  to  the  interior,  I  would  say  that  there  are  four  or  five,  but  the  one  I  referred 
to  in  my  paper  is  the  lowest  in  altitude,  and  it  is  the  one  by  which,  I  would 
mention,  Erateros,  with  the  elephants  returning  from  Alexander  the  Greafs  ex- 
pedition in  India,  chose,  and  I  think  that  it  is  the  easiest  pass.  In  conclusioD, 
I  would  again  thank  you  for  the  very  kind  manner  in  which  you  have  listened  to 
my  paper. 


BATHYMETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND.* 

Xrnder  the  Direotion  of  Sir  JOHN  1£XJBRAY,  E.O.B.,  F.R.S.,  D.So.,  etc.,  and 

LAX7IUBN0B  FULLAR,  F.R.S.E. 

Part  XII. — The  Lochs  of  the  Lochy  Basin. 

The  Loohy  basin  is  a  large  and  important  one,  having  on  its  boundary- 
line  and  within  it  some  of  the  highest  peaks  in  Scotland,  including  the 
highest — Ben  Nevis.  It  stretches  from  Sgor  nan  Coireachan  on  the  west 
to  Meall  Cruaidh  and  Creag  Buadh  on  the  east,  a  distance  of  over  40 
miles,  and  from  Glas  Bheinn  and  Leim  Uilleim  on  the  south  to  Cam 
Dearg  and  Cam  Leac  on  the  north,  a  distance  of  over  20  miles,  the 
total  area  of  the  basin  exceeding  400  square  miles.  Within  this  basin 
ten  lochs  were  sounded  by  the  Lake  Survey  staff,  viz.  Lochs  Lochy, 
Arkaig,  Pattack,  na  h-Earba  (east  and  west),  Laggan,  Ossian,  Ghuil- 
binn,  Treig,  and  an  Dubh  Lochan.  Five  of  the  lochs  exceed  3  miles  in 
length,  and  four  exceed  5  miles  in  length,  while  one  of  them  (Loch 
Arkaig)  is  12  miles  in  length ;  five  of  them  exceed  100  feet  in  depth, 
and  three  exceed  300  feet  in  depth,  while  one  of  them  (Loch  Lochy) 
exceeds  500  feet  in  depth.  It  has  been  found  convenient  to  include  in 
this  paper  also  two  small  lochs  which  drain  directly  into  Loch  Linnhe, 
viz.,  Lochan  Lhnn  d&-Bhr^  on  the  east  and  Loch  nan  Qabhar  on  the  west 
Loch  nan  Qabhar  is  in  Argyllshire,  while  all  the  remaining  lochs  are 
situated  in  Inverness-shire.     The  relative  positions  of  the  lochs  and 

*  Plates,  p.  664. 
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riTers  within  the  area  under  diaonssion  are  shown  in  the  little  index 
map  (Fig.  1),  from  which  it  will  be  seen  that  Loch  Artaig  drains  into 
Looh  Lochy  by  the  short  river  Arkaig,  while  the  other  loohs  within 
the  haain  drain  into  the  river  Spoan,  which  joins  the  river  Lochy 
shortly  after  its  exit  from  Loch  Lochy,  the  janotion  of  the  two  rivers 
being  marked  by  the  pretty  falls  of  Mucomir. 

The  Lochy  basin,  only  a  small  portion  of  which  has  been  mapped 
by  the  Oeologioal  Survey,  lies  wholly  within  the  region  of  the  crystal- 
line schists  of  the  Central  Highlands.  It  is  intersected  by  the  powerfal 
north-east  and   sonth-west  fault  that  traverses    the  Qreat  Qlen  from 
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Inverness  to  the  shores  of  Looh  Linnhe.  In  the  area  west  of  this 
dislocation  the  rocks,  ao  far  aa  known,  consist  of  quartz-biotite  granu- 
lites  and  mascovito-biotite  schists,  whioh  are  believed  to  represent 
altered  sediments.  These  are  traversed  by  acid  and  basic  intrusions 
and  namerons  veins  of  granite  and  pegmatite. 

East  of  the  Great  Glea  several  of  the  metamorphic  groups  of  the 
Eastern  Highlands  are  represented,  including  the  Perthshire  qnartzite, 
black  schist,  limestone,  Ardrishaig  phyllites,  and  the  associated  quartsite, 
the  beds  striking  generally  in  a  north-east  and  sonth-west  directum. 
These  schists  are  pieroed  by  various  masses  of  igneous  rook,  of  which 
the  most  important  is  the  large  intmsiun  of  granite  forming  the  lower 
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part  of  Ben  NeviB.     It  is  capped  by  andesitia  lavae,  breccias,  and  tu&, 
presumably  of  Lower  Old  Bed  Sandetone  uge. 

Loch  Lochy  (see  Plate  I.). — Loch  Loclty  is  tbe  soutbemmoBt  of  the 
ohaio  of  lochs  occupying  the  Groat  Glen,  which  were  utilized  in  forming 
the  Caledonian  Canal.  Its  aoathem  end  is  about  S  miles  north  of  Fort 
William.  It  is  a  sttaight  loch,  running  nearly  north-east  to  sonth-west. 
In  form  Looh  Lochy  is  a  narrow  triangle,  with  tbe  apex  at  the  north 
end,  gradually  widening  southward  to  near  Bunarkaig,  where  the 
greatest  breadth  is  found,  after  which  it  rapidly  narrows  for  the  re- 
maining 2  miles  to  tbe  outflow  at  Oairloohy.     A  good  road  runs  along 


the  eastern  shore,  a  rough  cart-road  on  the  western  side,  and  sereral 
stations  of  the  Invergany  and  Fort  Augustus  railway  now  give  easy 
access  to  the  loch  on  the  east  side.  The  Burronndings  are  wild,  gloomy, 
and  solitary  (see  Fig.  2).  No  village  is  found  on  its  shores,  an  occa- 
sional house  being  passed  on  the  east  side,  while  the  west  aide  is 
uninhabited  save  for  one  or  two  distant  cots. 

The  bills  on  the  west  rise  with  a  uniform  very  steep  slope  to  a 
height  of  more  than  3000  feet  (Sron  a  Choire  Ghairbh),  broken  only 
by  the  deep  gashes  torn  by  the  torrents  in  the  glacial  debris,  which  here 
extends  far  up  the  mountains.    On  the  east  the  slope  is  about  the  same, 
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but  the  hills  less  high,  the  ridge  (almost  wholly  oovered  with  debris) 
which  separates  Loch  Lochy  from  Olen  Gloy  reaching  to  2000  feet. 

The  only  important  streams  feeding  the  loch  are  the  river  Arkaig, 
bearing  the  superfluent  waters  from  Loch  Arkaig,  entering  near  the 
lower  end,  and  a  large  burn  coming  down  Glen  Gloy,  the  rest  of 
the  feeders  being  mere  mountain  torrents.  A  very  small  portion  of  the 
overflow  of  Loch  Oich  enters  Loch  Lochy  by  the  Caledonian  CanaL 

The  length  of  the  loch  is  a  little  under  10  miles,  the  greatest  breadth 
H  miles,  opposite  the  mouth  of  the  Arkaig,  and  the  average  breadth  three- 
fifths  of  a  mile.  The  greatest  depth  is  631  feet,  and  the  mean  depth 
229  feet.  The  loch  has  a  superficial  area  of  nearly  6  square  miles,  and 
drains  directly  an  area  of  about  68  square  miles,  but  as  it  receives  the 
outflow  from  Loch  Arkaig  the  total  drainage  area  is  nearly  124  square 
miles.  The  overflow  of  Loch  Lochy  is  carried  by  the  river  Lochy  into 
Loch  Linnhe. 

The  survey  of  the  loch  occupied  from  April  28  to  May  1,  1903 ;  the 
height  of  the  surface  above  sea*level  on  commencing  the  survey  was 
found  to  be  94*24  feet,  as  compared  with  93*2  feet  observed  by  the 
officers  of  the  Ordnance  Survey  on  Jxdy  1,  1870.  Loch  Lochy  contains 
37,726  millions  of  cubic  feet  of  water,  or  nearly  60  per  cent,  more  than 
Loch  Arkaig,  the  second  largest  loch  in  the  basin. 

At  the  north  end  a  small  basin,  called  Ceann  Loch,  measuring  one- 
half  by  one-third  of  a  mile,  and  having  a  maximum  depth  of  66  feet,  is 
cut  off  from  the  main  loch  by  a  narrow  channel  in  which  the  greatest 
depth  is  40  feet. 

The  main  loch  is  a  simple  basin,  with  the  U-shaped  section  charac- 
teristic of  glacier-formed  lakes.  All  the  contours  are  continuous,  those 
at  60  and  100  feet  enclosing  areas  little  less  than  the  total  length  of  the 
loch.  The  area  enclosed  by  the  200-feet  contour  measures  6]^  miles  in 
length,  by  the  300-feet  contour  4|  nules,  and  by  the  400-feet  contour  a 
little  over  3  miles  in  length.  The  600-feet  contour  encloses  a  very 
small  area,  one-third  of  a  mile  long  by  one-eighth  of  a  mile  broad,  just 
about  the  middle  of  the  loch,  and  includes  the  deepest  sounding  in  631 
feet.  From  opposite  the  mouth  of  the  river  Arkaig  to  the  outflow,  the 
loch  shallows  rapidly  and  the  contours  are  irregular. 

The  following  table  gives  the  approximate  areas  between  the 
consecutive  contour-lines  drawn  in  at  intervals  of  100-feet,  with  the 
percentages  to  the  total  area  of  the  loch : — 


Feet. 

Acres. 

Per  cent 

0  to  100 

923 

24-4 

100  „   200 

937 

24-8 

200   „   800 

651 

17-2 

300  ,,400 

571 

151 

400   „   500 

678 

17-9 

Over  500 

28 

0-6 

8788  1000 
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The  flat-bottomed  oharaoter  of  the  basin  is  indicated  by  the  compaia- 
tively  large  area  covered  by  water  between  400  and  500  feet  in  depth, 
an  area  greater  than  in  the  two  shallower  zones ;  the  zone  between  100 
and  200  feet,  also,  is  rather  larger  than  the  shore  zone. 

Temperature  Observations* — The  surface  temperature  varied  from 
43^*5  Fahr.  to  42°*1.  A  series  taken  on  April  29  showed  the  small 
range  from  the  surface  to  425  feet  of  only  1°'2.  It  will  be  seen  from 
the  table  that  the  change  is  very  gradual,  but  quickest  in  the  upper 
50  feet,  where  half  of  the  total  range  occurs : — 


I.JUX& 

EMJO 

•  •  ■            ••• 

10  feet 

•••            •• • 

50 

>» 

•  •  •            •  •  • 

100 

tl 

•  •  •            ••• 

150 

»» 

•  •  •            • • • 

200 

»» 

•••            • • • 

800 

» 

•••            •• • 

850 

»» 

•  •  •            •  •  • 

400 

n 

•  ••            •« « 

425 

» 

•  •  •            •  •  • 

420-7  Fahr. 

42°'5 

»» 

42°1 

>» 

420-1 

n 

41°-9 

» 

41°7 

M 

41°-7 

n 

4^-6 

w 

41^5 

»» 

41*5 

w 

Loch  Arkaig  (see  Plate  II.). — Loch  Arkaig  is  a  long,  narrow,  corred 
loch,  running  nearly  due  east  and  west,  the  lower  end  about  1  mile  west 
of  Loch  Lochy  and  10  miles  north  of  Fort  William. 

The  lower  part  of  the  loch  is  well  wooded,  picturesque,  and  romantic, 
with  hills  to  north  and  south,  reaching  well  over  2000  feet  in  height 
(see  Fig.  3).  The  upper  part  is  barer  and  grander,  the  mountains 
exceeding  3000  feet  in  height.  A  road  runs  along  the  north  side  of  the 
loch,  deteriorating  towards  the  west  end  into  a  rough  track  which  leads 
to  Loch  Nevis  and  Loch  Morar.  Several  wooded  islands  enhance  the 
oharm  of  the  scenery,  and  on  one  of  these  is  one  of  the  few  nesting- 
places  of  the  osprey,  still  occupied  by  the  birds  at  the  time  the  survey 
was  made.  There  is  very  good  fishing  in  Loch  Arkaig,  and  lake  trout 
up  to  10  lbs.  in  weight  were  taken  from  the  loch  while  the  survey  was 
going  on. 

Loch  Arkaig  is  12  miles  long,  of  somewhat  irregular  outline,  but 
broadest  in  the  middle  parts  and  tapering  towards  each  end.  The 
greatest  breadth  is  nearly  a  mile,  the  mean  breadth  half  a  mile.  The 
maximum  depth  is  359  feet,  the  mean  depth  152f  feet.     The  surface  has 


*  During  the  past  twentj  years  Sir  John  Murray  has  taken  many  temperature 
observations  in  Looh  Lochy,  and  has  published  and  discussed  the  results  in  the  follow- 
ing papers,  to  which  the  reader  is  referred  for  further  details:  (1)  ^'Oa  the  Effects  of 
Winds  on  the  Distribution  of  Temperature  in  the  Sea-  and  Fresh-water  Lochs  of  the  West 
of  Scotland,"  Soott.  Geogr,  Mag.^  vol.  4,  p.  845,  1888 ;  (2)  "  On  the  Temperature  of  the 
Salt-  and  Fresh-water  Lochs  of  the  West  of  Scotland,  at  Different  Depths  and  Seasons, 
during  the  years  1887  and  1888,"  Proc.  Boy.  8oc,  Edin,,  vol.  18,  p.  139,  1891 ;  (8)  **  Some 
Obflenrations  on  the  Temperature  of  the  Water  of  the  Scottish  Fresh-water  Lochs,"  8coU. 
Qeogr.  Mag,^  vol.  18,  p.  1,  1897. 
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an  area  of  6  J  §qiiare  miles,  and  the  looli  drains  an  areaofS6  square  milee. 
The  Tolnme  of  vat«r  is  estimated  at  26,573  millions  of  onbio  feet. 

No  large  looIi  drains  into  Loab  Arkaig,  bat  several  very  small  loofas 
do  so,  the  largest  being  Looh  a'  Bhlair,  a  mile  to  the  north.  The  chief 
streams  enter  at  the  west  end,  where  a  short  river  brings  the  drainage 
of  Glens  Fean  and  Deasary,  and  on  the  south  side,  where  the  stream  from 
Glen  Gamgharaidh  enters  near  the  npper  end,  and  that  from  Glen  Uallie 


near  the  lower  end.  Only  tr.onntain  torrents  enter  on  the  north.  The 
river  Arkaig,  a  mile  long,  conveys  the  overflow  of  Loch  Arkaig  into 
Looh  Loohy. 

When  surveyed,  iu  the  middle  of  June,  1902,  the  height  above  sea- 
level  was  found  to  be  139  feet;  the  offloers  of  the  Ordnance  Survey 
found  the  elevation  to  be  139'8  feet  above  the  sea  on  July  10,  1369. 

The  basin  of  Looh  Arkaig  is  nearly  simple,  the  slight  irregularities 
doubtless  correlated  with  the  curving  outline.    The  contours  at  50  feet 
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and  100  feet  are  oontinuons.  A  little  over  2  miles  from  the  weet  end  of 
the  loch  there  is  an  abrupt  narrowing,  and  the  loch  continues  narrow  to 
the  end.  Corresponding  with  this  the  200-feet  contour  is  broken  into 
two  basins.  In  the  narrow  western  part  is  a  separate  200-feet  basin, 
with  a  maximum  depth  of  262  feet;  this  is  only  separated  from  the 
main  200-feet  basin  by  a  slight  shallowing  to  183  feet.  The  main  200- 
feet  basin  is  about  8  miles  long  ;  it  includes  three  areas  of  over  300  feet, 
which,  however,  are  only  separated  by  very  slight  shallowings.  The 
largest  of  these  300-feet  areas  is  about  2  miles  long,  is  situated  just 
about  the  middle  of  the  loch,  and  includes  the  maximum  depth  of  359 
feet.  The  others,  further  to  the  east,  are  close  together,  and  of  very 
slight  extent.  Though  the  wide  portion  of  the  loch,  fully  9  miles  in 
length,  forms  a  simple  basin,  there  is  not  the  well-marked  U -section 
found  in  typical  glacier-formed  lochs  (see  cross-section  E-F  on  map). 

The  following  table  gives  the  approximate  areas  between  the  contour- 
lines  laid  down  at  intervals  of  100  feet,  with  the  percentages  to  the  total 
area  of  the  loch,  and  shows  a  gradually  decreasing  area  with  increasing 
depth : — 

Foot*  AcTM.  Pw  omt. 

0  to  100        1412  ...         85  3 

100  „  200        1257  ...         31-5 

200  „  300        1073  ...         269 

Over  300       253  ...  6*3 

3995  1000 

Through  the  kindness  of  Mr.  Thomas  Honeyman,  factor  to  Cameron 
of  Lochiel,  we  have  inspected  a  bathymetrical  chart  of  Loch  Arkaig, 
based  upon  soundings  taken  in  1889  by  an  officer  in  the  German  army 
named  Sandler.  The  chart  is  drawn  to  the  scale  of  1|  inches  to  the  mile, 
and  the  soundings  are  given  in  fathoms.  A  comparison  of  Sandler's 
map  with  the  Lake  Survey  map  shows  that :  (1)  Sandler's  soundings  are 
much  less  numerous  than  those  taken  by  the  Lake  Survey,  and  many  of 
his  lines  were  taken  in  zigzag  fashion  instead  of  running  at  right  angles 
to  the  axis  of  the  loch;  (2)  Though  there  is  a  general  agreement 
between  the  two  maps,  the  Lake  Survey  map  shows  as  a  rule  rather 
deeper  water,  position  for  position;  for  instance,  taking  the  deepest 
soundings  on  each  of  Sandler's  lines,  and  placing  it  approximately  on  the 
Lake  Survey  map,  deeper  soundings  occur  in  the  vicinity ;  thus  Sandler's 
deepest  sounding  in  55  fathoms  (330  feet)  approximates  to  the  Lake 
Survey  maximum  in  359  feet. 

Temperature  Observations, — The  surface  temperature  in  the  centre  of 
the  loch  varied  from  48°-3  Fahr.  to  51°*5  during  the  three  days  of  the 
survey;  near  shore  it  reached  52^*3  on  June  13.  A  series  taken  in  the 
main  basin  on  June  11  showed  a  range  of  4^*7  from  the  surface  to  280 
feet,  the  greatest  variation  being  observed  in  the  superficial  layers  of 
water,  as  shown  in  the  accompanying  table : — 
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Loch  Pattadc  (see  Plate  VII.). — ^Loch  Pattack  (or  Pattaig)  lies  at  a 
considerable  elevation  among  the  mountains  which  separate  Loch 
Ericht  from  Loch  Laggan.  It  is  only  about  2  miles  distant  from  Loch 
Ericht,  though  it  belongs  to  a  different  drainage  system,  draining  by 
the  river  Pattack,  some  9  miles  long,  into  the  upper  end  of  Loch  Laggan. 
It  is  a  loch  of  somewhat  irregular  form,  about  a  mile  long  by  half  a  mile 
broad,  its  long  axis  running  nearly  north-east  and  south-west.  The 
maximum  depth  is  58  feet,  and  the  mean  depth  14  feet.  The  volume  of 
water  is  estimated  at  106  million  cubic  feet.  The  superficial  area  is 
about  173  acres,  or  fully  a  quarter  of  a  square  mile,  and  it  drains  an 
area  of  18  square  miles.  It  receives  the  greater  part  of  the  drainage  of 
the  east  side  of  the  mountain  mass,  of  which  Ben  Alder  (3757  feet)  is 
the  highest  peak.  In  this  drainage  area  are  three  smaller  lochs,  which 
were  not  surveyed.  When  surveyed  in  May,  1904,  the  height  above 
sea-level  was  estimated  (from  spot-levels)  at  1419  feet. 

The  basin  is  quite  simple,  the  contours  roughly  following  the 
irregular  outline  of  the  shore,  and  the  deepest  part  almost  in  the  centre 
of  the  loch.  The  slopes  are  gentle,  except  opposite  the  mouths  of  the 
two  rivers,  both  of  which  have  laid  down  alluvial  promontories,  with 
small  islands,  from  which  the  incline  to  the  deepest  water  is  rapid.  The 
loch  is  on  the  whole  shallow,  for  78  per  cent,  of  the  lake-floor  is  covered 
by  less  than  20  feet  of  water,  and  60  per  cent,  by  less  than  10  feet  of 
water. 

Temperature  Ohaervationa. — A  series  of  temperatures,  taken  in  the 
deepest  part  of  the  loch,  gave  42^*6  Fahr.  at  the  surface,  41^*4  at  25  feet, 
and  40'''8  at  50  feet. 

Lochan  na  h-Earha  (see  Plate  III.). — The  two  lochs  which  bear 
this  name  may  have  formed  at  no  very  distant  date  a  single  loch,  as 
suggested  by  the  common  name  and  by  the  appearance  of  the  ground. 
Be  that  as  it  may,  they  are  now  two  distinct  lochs,  differing  by  nearly 
10  feet  in  level.  In  April,  1873,  the  Ordnance  Survey  officers  found  the 
elevation  of  the  west  loch  to  be  1151*7  feet,  and  that  of  the  east  loch 
1142*3  feet,  above  sea-level.  They  lie  in  a  valley,  which  runs  nearly 
parallel  to  that  occupied  by  Loch  Laggan,  to  the  south  side  of  that  loch, 
and  distant  from  it  about  a  mile.  Hills  of  over  3000  feet  rise  close  on 
the  east ;  on  the  west  they  are  separated  from  Loch  Laggan  by  a  ridge 
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of  between  2000  and  2500  feet  in  height.     The  shores  are  for  the  most 
part  wooded. 

«  The  West  Loch — This  is  the  larger,  broader,  and  deeper  of  the  two. 
It  lies  at  an  elevation  of  about  1150  feet,  some  330  feet  higher  than 
Loch  Laggan.  It  is  fully  If  miles  in  length,  rather  less  than  one-third 
of  a  mile  in  greatest  breadth,  and  a  quarter  of  a  mile  in  mean  breadth. 
The  greatest  depth  is  81  feet,  the  mean  depth  over  35^  feet.  It  has  a 
superficial  area  of  about  263  acres,  or  less  than  half  a  square  mile,  and 
drains  an  area  of  fully  5  square  miles.  The  volume  of  water  amounts  to 
408  millions  of  cubic  feet.  The  loch  is  fed  chiefly  by  two  small  streams, 
coming  down  from  Beinn  a'  Chlachair,  which  unite  just  before  entering 
the  loch.  A  stream,  half  a  mile  long,  winds  through  a  boggy  flat,  con- 
veying the  overflow  to  the  east  loch.  The  long  narrow  loch  is  nearly 
straight.  From  the  centre  it  narrows  to  the  outflow,  but  southweetward 
to  the  upper  end  the  width  is  nearly  uniform,  the  end  rectangular, 
straight,  and  a  quarter  of  a  mile  across. 

Thebasinisquitesimple,  none  of  the  contour  lines  being  broken.  The 
contours  do  not  closely  follow  the  shore-line ;  they  narrow  more  decidedly 
than  the  outline  from  the  centre  to  each  end,  the  slopes  being  much 
steeper  towards  the  centre  of  the  loch,  where  the  sections  are  U-shaped. 
The  deepest  part  is  rather  to  the  east  of  the  centre,  and  it  is  curious  to 
note  in  close  proximity  an  elevation  with  only  30  feet  on  it,  surrounded 
on  all  sides  by  water  exceeding  50  feet  in  depth. 

The  approximate  areas  between  the  contour-lines,  and  the  percentages 
to  the  total  area  of  the  loch,  are  as  follows : — 

Feet. 
0to25        

£*/     „     «/v  •••  .••  ••« 

V\f       •fflt#  •••  •••  ••• 

Over  75 

263  1000 

Temperature  Observations, — A  series  of  temperatures  at  the  deepest 
part  of  the  loch  showed  a  range  4^*8  Fahr.  from  top  to  bottom.  The 
greater  part  of  this  was  in  the  upper  10  feet,  the  difierence  between  10 
and  60  feet  being  only  1^  as  shown  in  the  following  table  : — 

Snrfaoe 49°*9  Fahr. 

X\j  I6G«  •••     •••     •••     •••  •••     •••     ••■   aO  X   yy 

^1/    *|       •••         •••         •••         •••         •••         •••         •••     TKv   O      ^m 

Ov      ••  ••■  ■••  •••  •••  »••  •••  •••       A  tJ     X         M 

Near  shore  the  surface  temperature  was  as  high  as  53^*4,  the  air 
temperature  being  62*°2 

The  East  Loch. — This  is  about  half  a  mile  distant  from  the  west 
loch,  and  nearly  10  feet  lower,  about  1140  feet  above  the  sea.  It  is  1^ 
miles  long,  a  quarter  of  a  mile  in  greatest  breadth,  and  averages  just 
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under  one-fifth  of  a  mile  in  breadth.  The  maximum  depth  is  69  feet, 
and  the  mean  depth  31  feet.  It  has  an  area  of  about  146  acres,  or  nearly 
a  quarter  of  a  square  mile,  and  drains  an  area  extending  to  about  9j^ 
square  miles,  including  that  draining  into  the  west  loch.  The  volume 
of  water  is  191  millions  of  cubic  feet,  or  less  than  half  the  volume  of  the 
west  loch.  The  chief  feeder  is  the  stream  from  the  west  loch.  There 
enters  also  at  the  upper  end  a  branch  of  the  Allt  na  Magha,  the  stream 
which  has  laid  down  the  delta  now  separating  the  two  lochs.  About  the 
middle  of  the  east  shore  enters  the  small  stream  coming  from  Loch  an 
lubhair.  The  waters  of  Lochan  na  h-Earba  are  discharged  by  the  Allt 
Lowrag,  about  a  mile  long,  into  Loch  Laggan. 

The  east  loch  has  the  same  general  form  as  the  west  loch,  long  and 
narrow,  broader  at  the  upper  end  and  tapering  to  the  outflow.  The 
deep  water  is  all  towards  the  upper  end,  the  lower  half  of  the  loch 
being  very  shallow.  The  area  enclosed  by  the  50-feet  contour  is  about 
half  the  total  length  of  the  loch,  and  in  this  part  the  sections  are 
somewhat  y-shaped.  A  slight  shoaling  is  observable  opposite  the 
entrance  of  the  stream  near  the  middle  of  the  eastern  shore,  where,  in 
the  centre,  the  deepest  soundiug  was  52  feet,  with  depths  of  60  feet  and 
over  both  to  the  north-east  and  south-west. 

Temperature  Ohservaiians, — Serial  temperatures  in  the  deepest  part 
indicated  practically  the  same  range  (5^)  as  in  the  west  loch,  and  the 
distribution  of  temperature  was  exactly  similar,  but  all  parts  of  the 
loch  were  about  1°  higher : — 

SorfjAoe 51^*0  Fahr. 

JLv  KOOh      ...  •••  .••  •••  ••«  •«•  •••        %fi/         n 

^  V        „         •••  ••■  •••  •••  *••  •••  •••        jBO     £         „ 

V  v        „  ...  •••  •••  •••  •■•  •■•  •••         jkO      V  M 

The  air  temperature  was  55*^*2. 

Loch  Laggan  (see  Plate  III.). — Loch  Laggan  is  situated  in  the 
southern  portion  of  Inverness-shire,  between  the  Highland  and  West 
Highland  railways,  being  about  equally  distant  from  the  nearest  points 
of  each.  Dalwhinnie,  on  the  Highland  railway,  is  about  6]^  miles  from 
the  upper  end  of  the  loch ;  TuUoch,  on  the  West  Highland  railway,  is 
about  6  miles  from  the  lower  end.  The  coach  road  from  Kingussie  to 
Tulloch  passes  along  the  northern  shore.  The  loch  runs  nearly  north- 
east and  south-west,  and  occupies  a  valley  lying  between  the  very  high 
mountains  of  Badenoch  on  the  south-east  and  an  equally  high  and  more 
extensive  mountain  mass  of  the  district  of  Lochaber  on  the  west.  The 
loch  is  of  the  usual  elongate  narrow  form  of  Scottish  lochs,  narrowest 
In  the  central  parts,  and  somewhat  expanded  towards  each  end,  where 
deeper  water  occurs.  The  outline  is  very  irregular,  and  the  bottom,  as 
shown  by  the  contours,  correspondingly  irregular.  A  number  of  larger 
and  smaller  islands  are  found  in  the  narrower  parts  of  the  loch.     The 
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leDgth  is'a  little  over  7  miles,  the  greatest  breadth  two-tUrdB  of  a  mile, 
the  mean  breadth  nearl;  half  a  mile,  the  superficial  area  about  1900 
acres,  or  nearly  3  square  miles.  The  maximum  depth  is  174  feet,  the 
mean  depth  68  feet,  and  the  Tolnme  of  water  about  6600  millions  of 
onbic  feet  The  loch  was  enrreyed  on  June  2  and  S,  1902,  when  the 
elenitiOn  of  the  lake-surface  above  the  sea  was  found  by  levelling  from 
bench-marks  to  be  8186  feet ;  the  officers  of  the  Ordnance  Survey  found 
the  elevation  to  be  818-9  feet  above  sea-level  on  October  19,  1867.    The 


*•        IP* 


shores  are  wooded  nearly  throughout,  and  the  scenery  wild  and  pic- 
turesque (see  Fig.  4),  the  mountains  rising  abruptly  on  the  north  side 
into  a  series  of  peaks,  culminating  in  Oreag  Sleaghaidh,  3700  feet  high. 
Un  the  south-east  the  high  mountains  are  more  distant,  Beinn  a'  Chlaohair, 
over  3600  feet,  being  4  miles  from  the  lower  end  of  the  loch.  Close  to 
the  loch  on  this  side,  tvro  hills,  rather  more  than  2000  feet  in  height, 
separate  it  &om  the  valley  in  which  lies  Lochan  na  h-Earba.  Loch 
Laggan  drains  directly  an  area  of  34  square  miles,  but  since  it  receives 
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the  overflow  from  Looh  Pattack  and  Loohan  na  h-Earba,  its  total  drainage 
area  is  nearly  62  square  miles.  The  principal  stream  entering  the  looh 
is  the  river  Pattaok,  which  drains  Looh  Pattaok  and  a  number  of  smaller 
loohs.  The  Allt  Lowrag  brings  the  overflow  of  Loohan  na  h-Earba. 
Near  Aberarder,  in  the  middle  of  the  north  shore,  two  large  bums  enter, 
and  there  are  many  smaller  streams  on  this  side.  The  river  Spean 
issues  from  the  loch,  and  flows  into  the  Lochy  close  to  Looh  Lochy. 

Contours  are  drawn  for  every  25  feet  of  depth.  The  bottom  is  so 
irregular  that  only  the  25-feet  and  the  50-feet  contours  are  continuous, 
and  follow  approximately  the  outline  of  the  shore.  All  the  others  are 
much  broken  up.  The  75-feet  contour  is  broken  into  four  distinct 
portions ;  the  largest  of  these  approaches  the  west  end  of  the  loch,  and 
is  2^  miles  in  length.  Two  lesser  areas,  each  about  two-thirds  of  a  mile 
in  length,  occur  close  together  in  the  narrow  middle  part  of  the  loch. 
The  75-feet  area  towards  the  upper  end  of  the  loch  is  nearly  11^  miles  in 
length.  The  shallowings  between  these  various  basins  are  all  opposite 
the  mouths  of  streams,  but  in  one  instance  the  stream  is  too  small  to 
account  for  the  shallowing,  and  other  larger  streams  appear  to  have  had 
no  effect  on  the  contours.  The  largest  75-feet  basin  includes  two  areas 
of  over  100  feet,  a  very  limited  one  in  the  narrow  part  of  the  looh,  with 
a  maximum  depth  of  105  feet,  and  another,  Ij^  miles  in  length,  near  the 
west  end.  This  100-feet  area  is  at  the  broadest  and  deepest  part  of  the 
lake,  and  includes  an  area,  two-thirds  of  a  mile  in  length,  of  over  150 
feet,  in  which  two  soundings  of  174  feet  and  170  feet  respectively  were 
taken,  with  a  shallowing  of  155  feet  between  them.  The  two  small 
75-feet  areas  netur  the  middle  of  the  lake  include  depths  of  112  and  114 
feet  respectively.  The  easternmost  75-feet  area  includes  two  very  small 
basins  of  over  125  feet,  with  maxima  of  133  and  141  feet.  Many  lesser 
irregularities  occur.  For  about  half  a  mile  from  the  inflow  of  the 
river  Pattack  the  looh  is  very  shallow,  and  the  bottom  and  shores 
are  sandy. 

The  approximate  areas  between  the  contour-lines  at  intervals  of 
50  feet,  with  the  percentages  to  the  total  area  of  the  looh,  are  given 
in  the  following  table : — 

Feet.  Acres.  Per  cent. 


Oto    50 

«•• 

... 

... 

765 

*•• 

40-3 

50  „  100 

... 

... 

*•  • 

686 

.•• 

361 

100  „  150 

••• 

... 

#•• 

396 

.  •  • 

20-8 

Over  150 

*•■ 

*.  • 

... 

53 

•  •  • 

2-8 

1900  1000 


Temperature  Observations.— The  following  series  of  temperatures, 
taken  towards  the  east  end  of  the  loch  at  noon  on  June  3,  1902, 
indicates  a  range  of  only  1°'2  Pahr.,  the  greater  part  of  the  variation 
occurring  in  the  upper  10  feet  of  water : — 

2  8  2 
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Surface 

5  feet 

10 

M 

20 

«« 

30 

»1 

50 

)) 

70 

»» 

100 

»> 

47°0 

Fahr. 

46°-6 

M 

46^-2 

»♦ 

46^-0 

tt 

45°-9 

91 

45°-9 

f» 

460-8 

»» 

45<>-8 

»> 

Loch  Osaian  (see  Plat©  IV.). — Looh  Ossian  (or  Ouohan)  is  a  narrow 
loch  in  a  valley  running  nearly  north-east  and  south-west  to  the  north 
of  Bannoch  moor  (see  Fig.  5).  It  lies  at  a  considerable  elevation,  about 
a  mile  north-east  of  the  summit  of  the  West  Highland  railway,  at 
Gorrour  station,  from  which  the  looh  can  be  seen.  The  mountains  rise 
to  over  3000  feet  both  on  the  north-west  and  south-east.  The  former 
solitude  is  now  relieved,  since  the  mansion  of  Sir  John  Stirling  Maxwell, 
Bart.,  has  been  built  on  the  shore  of  the  looh. 

In  form  Loch  Ossian  is  narrow,  with  its  long  axis  slightly  curved, 
and  of  nearly  uniform  breadth  throughout.  It  is  3  i  miles  long,  nearly 
half  a  mile  in  greatest  breadth,  and  has  a  mean  breadth  of  about  one- 
third  of  a  mile.  The  greatest  depth  is  132  feet,  and  the  mean  depth 
43  feet.  It  has  a  superficial  area  of  just  about  a  square  mile,  and  a 
volume  of  1224  millions  of  cubic  feet.  It  drains  an  area  of  nearly 
lOJ^  square  miles,  receiving  only  mountain  torrents  fix)m  the  surround- 
ing hills,  and  flows  out  by  the  river  Ossian  into  Loch  Ghuilbinn,  2|  miles 
to  the  north.  The  loch  was  surveyed  on  May  14,  15,  and  16,  1902, 
when  the  height  of  the  water  above  sea-level  was  found  to  be  1268-7 
feet ;  this  is  nearly  identical  with  the  level  determined  by  the  Ordnance 
Survey  officers  on  May  27,  1870,  viz.  1268-6  feet. 

The  bottom  of  Loch  Ossian  is  very  uneven,  the  transverse,  as  well 
as  longitudinal,  sections  being  imdulate.  Only  the  25-feet  contour 
follows  the  line  of  the  shore.  The  50-feet  contour  encloses  an  area 
2  miles  in  length.  The  south-western  portion  of  this  for  three-quarters 
of  a  mile  is  exceedingly  narrow.  Near  the  middle  of  the  loch  it 
broadens  to  a  quarter  of  a  mile,  and  continues  broad  to  near  the  outflow. 
The  area  over  75  feet  in  depth  is  fully  a  mile  in  length,  that  over 
100  feet  half  a  mile,  and  that  over  125  feet  a  quarter  of  a  mile  in 
length.  One  mile  from  the  upper  end  there  is  in  the  centre  of  the  loch 
a  shoal,  over  which  the  depth  is  only  1 1  feet.  The  approximate  areas 
between  the  contour-lines,  and  the  percentages  to  the  total  area  of  the 
loch,  are  as  follows : — 


Feet. 

Acree. 

Percent. 

Oto    25 

1  •  • 

214 

•  •  • 

82-6 

25  „    50 

•  • 

234 

•  •  • 

35-6 

50  „    75 

•  • 

104 

■  ■  • 

15-8 

75  „  100 

t  m  • 

72 

•  •  • 

10-9 

Over  100 

»  •  • 

33 

•  •  • 

61 

657  100-0 
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It  will  be  observed  that  the  area  of  the  lake>floor  oovered  by  water 
between  25  and  50  feet  in  depth  ib  larger  than  the  shore- zone! covered 
by  less  than  25  feet  of  water. 


{Ptotoffrapk  fry  Sir  Jofrn  Mi 


Temperntitrii   Observationa. — The    following    temperatnren    taken    at 
p.m.  on  May  16,  1902,  shows  a  range  of  less  than  1°  Fahr. : — 


Loch  Gkiiitbinn  (see  Plate  T.). — Loch  Ghnilbinn  (or  Gnlbin)  is  a  small 
and  relatively  broad  loch,  lying  in  the  midst  of  the  high  monntainons 
region  between  Lochs  Erioht,  Treig,  and  Laggan.  The  long  axis  runs 
nearly  north  and  south.  The  sTuronnding  bilk  rise  on  all  sides  into 
peaks  of  well  over  3000  feet    The  loch  is  fully  three-qnarters  of  a  mile 
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long,  and  nearly  half  a  mile  in  greatest  breadth,  with  a  mean  breadth 
of  a  little  over  a  quarter  of  a  mile.  The  greatest  depth  is  49  feet,  and 
the  mean  depth  over  13  feet.  The  superficial  area  is  about  146  acres, 
or  nearly  a  quarter  of  a  square  mile,  and  the  yolume  85  million  cubic 
feet.  It  receives  the  drainage  of  a  basin  extending  to  29  square  miles, 
including  Loch  Ossian.  It  is  fed  chiefly  by  the  river  Osaian,  which, 
besides  bringing  the  overflow  of  Loch  Ossian,  receives  the  drainage  of 
considerable  glens  both  to  the  east  and  west.  Its  outflow  is  by  the  river 
Ghuilbinn,  which  flows  due  north  about  5  miles  and  enters  the  river 
Spean  just  below  Loch  Laggan.  The  level  of  the  loch  is  estimated 
from  spot-levels  on  the  shore  to  be  1160  feet  above  the  sea. 

Loch  Ghuilbinn  is  a  simple  basin.  The  sides  slope  very  gently  down 
to  20  feet,  nearly  86  per  cent,  of  the  whole  area  of  the  lobh  being  less 
than  20  feet  in  deptii.  From  20  to  40  feet  the  slope  of  the  sides  is 
much  steeper.  A  veiy  small  area  exceeds  40  feet  in  depth,  only  about 
3f  per  cent,  of  the  whole.  The  surface  temperature  on  May  17, 1902, 
varied  from  45^-0  to  45°-3  Fahr. 

Loch  Treig  (see  Plate  VL). — Loch  Treig  occupies  a  deep  narrow 
valley  among  very  high  mountains  in  the  region  of  Lochabar  (see 
Fig.  6).  The  valley  trends  nearly  due  north  and  south.  The  West 
Highland  railway  runs  along  the  east  side,  and  TuUoch  station,  whence 
the  coach  road  goes  off  towards  Kingussie,  is  only  2  miles  finom  the 
north  or  lower  end  of  the  loch.  There  is  no  road  on  either  side  of  the 
loch,  nor  is  there  to  the  south  any  public  road  nearer  than  Eingshouse, 
at  the  head  of  Glencoe,  Bannoch  station  being  about  equally  distant. 
The  old  road  from  Struan  to  the  old  Corrour  Lodge  came  to  the  head 
of  the  loch,  but  is  now  disused  and  in  bad  condition.  A  cart-road 
approaches  the  north  end  of  the  loch.  The  sides  of  the  loch  are  quite 
uninhabited,  but  at  or  near  either  end  are  a  few  keepers'  houses  and 
farms.  The  mountains  rise  very  steeply  on  either  side,  those  on  the 
west  being  higher,  rising  in  a  series  of  peaks,  the  highest  of  which 
(Stob  Ohoire  an  Easain  Mhoir)  reaches  a  height  of  3658  feet;  on  the 
east  the  highest  peak  is  Cnoc  Dearg,  3433  feet  high. 

The  length  is  a  little  over  5  miles,  the  greatest  breadth  three- 
quarters  of  a  mile,  mean  breadth  just  under  half  a  mile.  The  maximum 
depth  is  436  feet,  the  mean  depth  207  feet.  The  area  of  the  loch  is 
nearly  2j^  square  miles,  and  it  drains  an  area  of  about  42  square  miles. 
Three  streams,  considerable  only  during  floods,  enter  the  upper  end 
of  the  loch ;  the  sides  are  unbroken  by  any  large  stream,  but  are  scored 
by  the  torrents  which  cut  through  the  glacial  debris^  which  here,  as 
at  Loch  Loohy,  extends  far  up  the  hillsides.  The  overflow  is  carried 
by  the  short  river  Treig  into  the  river  Spean  at  TuUoch.  On  May  29, 
1902,  when  the  survey  was  finished,  Loch  Treig  was  787-0  feet  above 
sea-level ;    the  level  was  high  in  consequence  of  recent  rains.    On 
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Jnly  13,  1868,  the  Ordnance  Surrey  fonnd  the  height  above  the  sea  to 
be  783-9  feet.  In  volume  Looh  Treig  ooraoa  third  among  the  locha  of 
the  Loohy  basin,  oontaining  13,907  millionB  of  cnbio  feet.  This  is  more 
than  twice  the  volume  of  Loch  Laggan,  rather  more  than  half  that  of 
Looh  Arkaig,  and  one-third  that  of  Looh  Lochy. 

In  form  Looh  Treig  ie  a  narrow  triangle,  broadest  towards  the  soTith 
end,  and  tapering  all  the  way  to  the  outflow.  Half  a  mile  from  the  north 
end  a  rocky  promontory,  the  Budha  Ceann  Ard  Thonnaioh,  oonstriote 
the  loch,  bnt  there  is  no  ehallowing  in  the  narrows,  where  the  depth  ia 


(FhalagTai*  Ay  Dr.  r.  It.  MitulBn. 


well  over  200  feet.  The  basin  is  quite  simple,  all  the  oontonra  approxi- 
mately following  the  shore-line.  The  ateep  slope  of  the  hills  is  con- 
tinned  under  water,  and  there  is  in  most  parts  but  little  beach.  The 
axis  of  the  loch  is  slightly  curved,  and  the  line  of  greatest  depth  is 
nearer  the  west  shore.'  The  area  over  400  feet  deep  is  very  narrow, 
about  2  miles  in  length,  and  at  both  ends  comes  very  close  to  the  west 
side,  the  steepest  slopes  in  the  looh  being  at  these  points.  The  craB»- 
seotioDS  ID  the  middle  parts  of  the  loch,  as  at  C-D  on  the  map,  only 
show  slightly  the  U-ahape  nhioh  distinguisheB  glaoier-h  olio  wed  loohs. 
The  valley  is  so  narrow,  relatively  to  the  depth  of  the  loch,  that  the 
steep  slopes  reach  far  towards  the  middle,  and  leave  but  little  oompara- 
tively  level  bottom.    Towards  the  south  end,  where  the  loch  is  broader. 
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and  the  depth  less  (from  200  to  a  little  over  300  feet),  there  is  a  greater 
extent  of  nearly  flat  bottom,  and  the  U'SO^^^o^  ^^  more  clearly  marked. 
The  approximate  areas  between  the  consecutive  contours  at  intervals  of 
100  feet,  and  the  percentages  to  the  total  area  of  the  loch,  are  given 
in  the  following  table  : — 


Feet. 

Acres. 

Percent. 

0  to  100 

415 

270 

100   „  200 

294 

191 

200   „  300 

440 

28-6 

300   „  400 

256 

16-6 

Oyer  400 

135 

8-7 

1540 


1000 


The  striking  characteristic  brought  out  by  this  table  is  the  large 
area  of  the  lake-floor  covered  by  water  between  200  and  300  feet  in 
depth — an  area  greater  than  in  either  of  the  two  shallower  zones. 

Temperature  Observations, — At  the  early  season  when  Loch  Treig  was 
surveyed,  the  surface  was  very  little  warmer  than  the  bottom,  the 
whole  difference  between  the  surface  and  300  feet,  on  May  29  when  the 
last  series  was  taken,  being  only  1°'7  Fahr.  Four  days  earlier,  May  24, 
the  difference  was  only  0°*7.  In  the  interval  the  surface  had  riaen 
in  temperature  1°'6,  while  at  300  feet  the  rise  was  only  0°'6.  The  three 
serials  are  contrasted  in  the  table  appended : — 


May  24. 

May  27. 

May  29. 

* 

11.30  a.in. 

9  a.in. 

o  Fahr. 

o  Fahr. 

°  Fahr. 

Surface 41*2 

41-6 

42-8 

5  feet 

...  i             41-2 

— 

10    , 

9       •  •  • 

410 

41-2 

20    , 

410 

41-7 

30    , 

410 

40    , 

41-4 

50    , 

410 

— 

420 

100    , 

'.'.              40  9 

41-8 

150    , 

40-8 

— 

200    , 

40-8 

—              1 

41-2 

250    , 

..  1            40-6 

i 

— 

300    , 

405 

1 

1 
1 

411 

An  Duhh  Lochan  (see  Plate  VII.). — A  very  small  loch  situated  about 
halfway  between  Loch  Treig  and  the  river  Spean  and  a  little  to  the 
west  of  the  river  Treig.  It  lies  at  an  elevation  of  785  to  790  feet 
above  the  sea,  at  the  west  side  of  an  extensive  deposit  of  gravel  and 
sand,  hills  of  moderate  height  rising  on  the  west  shore  (see  Fig.  7). 
It  is  of  somewhat  oblong  form,  diversified  by  many  little  bays, 
and  is  shallow  and  weedy  towards  the  south  end.  It  is  nearly  a 
quarter  of  a  mile  long,  and  covers  an  area  of  about  8J  acres.  The 
greatest  depth  is  40  feet,  and  the  mean  depth  15 J  feet.  The  volume 
of  water  amounts  to  6  millions  of  cubic  feet.     It  has  a  drainage  area  of 
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about  one-sixtli  of  a  square  mile,  receiving  only  looal  Bnperfioial  water. 
It  drains  by  a  small  stream  nortliward  into  the  river  Spean.  - 

The  basin  of  the  loch  Is  qaite  simple,  the  deepest  part  being  mnob 
nearer  the  north  end,  and  the  longitudinal  slope  is  aooordingly  quioker 
at  the  north  end  and  very  gradnal  towards  the  south.    The  temperature 


of  the  water  on  October  18,  1901,  was  46°-0  Fahr.  at  the  snrface,  the  same 
at  a  depth  of  20  feet,  and  only  a  trifling  fraction  lesa  at  the  bottom,  45''-8. 

Lochan  lAmn  3h-Bhra  (see  Plate  VIII.). — A  very  pictnreeqne  loch, 
almost  halfway  between  Fort  William  and  BaUaobnlish.  It  is  about 
5  miles  sonth  of  Fort  William,  and  is  reached  by  a  very  rough  road, 
one  of  General  Wade's  military  roads.  It  is  a  narrow  loch,  with  its 
axis  mnning  north-east  and  sonth-west  The  surrounding  hills  are  of 
moderate  height  (1500  to  2000  feet)  and  grassy,  except  on  the  east, 
where  Mnllach  nan  Coirean  rises  steeply  to  3000  feet.  Patches  of  fir 
wood  towards  the  lower  end  of  the  looh  enhance  the  beanty  of  the 
soene. 

The  Joch  is  nearly  a  mile  long  and  relatively  very  narrow,  the 
greatest  breadth  being  only  about  oue-sixth  of  a  mile,  and  the  mean 
breadth  one-eighth  of  a  mile.  The  maximum  depth  is  25  feet,  and  the 
mean  depth  8^  feet.  The  Burfaoe  has  an  area  of  abont  66  acres.  The 
Tcdume  of  water  is  23  millions  of  cubic  feet.     It  receives  the  drainage 


610  BATHYMETRICAL  SUBVEY  OP 

from  an  area  of  over  a  sqnare  mile,  by  small  bums  only,  and  flows  out 
by  the  Water  of  Eiaclinish  into  Looh  Linnhe. 

At  the  date  when  surveyed  (May  9,  1903)  the  height  above  sea- 
level  was  510'1  feet,  exactly  one  foot  lower  than  the  elevation  deter- 
mined  by  the  Ordnance  Survey  officers  in  May,  1867. 

The  basin  of  Lochan  Ltinn  d&-Bhr&  is  broken  by  islands,  about  a 
quarter  of  a  mile  from  each  end,  and  nearly  in  the  middle  of  the  loch. 
The  island  towards  the  upper  end  is  on  a  bar,  the  greatest  depth  to  the 
north-west  and  south-east  of  it  being  respectively  9  and  8  feet.  This 
bar  cuts  off  a  separate  small  basin,  with  a  maximum  depth  of  21  feet. 
The  greatest  depth  of  the  loch,  25  feet,  was  found  not  far  to  the  north- 
east of  this  island.  North-east  from  the  lower  island  it  is  everywhere 
shallow,  nowhere  exceeding  7  feet. 

The  shores  of  Lochan  Limn  d£^-Bhr&  are  composed  chiefly  of  gravel 
with  boulders,  which  form  many  heather-covered  mounds.  Book  b 
exposed  in  many  small  spots.  The  stream  flows  out  through  a  flattish 
tract,  covered  with  moraine  mounds,  about  half  a  mile  long,  and  rook 
was  seen  in  the  channel  at  a  distance  of  about  100  feet  from  the 
loch.  The  promontory  below  Lundavra  farm  has  been  laid  down  by 
the  stream. 

We  were  told  by  the  local  inhabitants  that  the  loch  will  sometimes 
freeze  all  over  in  a  single  night,  and  that  small  dark  trout  are  abundant 
in  it.  There  are  also  some  pink-coloured  trout,  and  others  silvery  like 
salmon. 

The  temperature  was  48°'0  Fahr.  throughout. 

Loch  nan  Oabhar  (see  Plate  VIII.). — Loch  nan  Gabhar  (or  Gour)  iB 
a  little  weedy  hollow  lying  close  to  the  sea-shore,  and  very  little  above 
sea-level,  on  the  west  side  of  Loch  Linnhe,  nearly  opposite  Ballachulish. 
It  runs  nearly  east  and  west,  and  occupies  the  southern  portion  of  a 
large  oval  alluvial  flat,  in  the  midst  of  which  rises  an  abrupt  boss  of 
rock,  the  T6rr  an  Duin,  apparently  some  70  or  80  feet  in  height.  This 
alluvial  flat  is  surrounded  by  steep  rocky  hills,  which  form  the  southern 
shore  of  the  loch. 

The  loch  is  of  very  irregular  form,  and  interrupted  by  narrows, 
bays,  and  promontories.  It  is  fully  half  a  mile  long,  one-sixth  of  a  mile 
in  greatest  breadth,  and  one-eighth  of  a  mile  in  mean  breadth.  The 
maximum  depth  is  5  feet,  and  the  mean  depth  2^  feet.  The  area  of  the 
water-surface  is  only  about  45  acres,  and  it  receives  the  drainage  of 
13  square  miles  of  country.  The  height  above  sea-level,  on  the  date 
when  the  survey  was  made  (May  12,  1903),  was  7*35  feet,  as  compared 
with  7*5  feet  observed  by  the  officers  of  the  Ordnance  Survey  on 
July  19,  1867. 

Loch  nan  Gabhar  receives  by  the  river  Gour  the  drainage  of  a 
considerable  mountainous  stretch  of  country,   bordering  Glen  Gonr, 
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which  extends  5  miles  I  west  from  the  loch,  among  peaks  rising  to 
nearly  2500  feet.  Two  branch  glens  extend  several  miles  to  the 
north,  and  one  of  these  brings  the  overflow  of  a  small  loch,  Lochan 
na  Beinne  Baine,  which  was  not  surveyed.  As  a  consequence  of  the 
extensive  drainage  area,  the  loch  is  subject  to  great  alterations  of  level. 
The  river  has  laid  down  long  spits  of  sand,  and  threatens  to  silt  up 
the  loch  altogether.  A  very  short  stream  conveys  the  overflow  to  the 
sea ;  there  is  a  boss  of  rock  on  the  north  side  where  it  leaves  the  loch. 
In  volume  Loch  nan  Gabhar  is  the  last  in  the  basin,  containing  only 
5  millions  of  cubic  feet,  or  one  million  less  than  the  volume  of  an  Dubh 
Lochan. 

The  temperature  of  the  water  on  May  12, 1903,  was  51°*5  Fahr.  at 
the  surface  and  at  the  depth  of  5  feet. 

The  particulars  regarding  the  lochs  dealt  with  in  this  paper  are 
collected  together  in  the  table  on  the  following  page  for  convenience  of 
reference  and  comparison. 

From  this  table  it  will  be  seen  that  in  the  twelve  lochs  under  con- 
sideration, which  cover  an  area  of  about  20  square  miles,  nearly  2600 
soundings  were  taken,  or  an  average  of  214  soundings  per  loch,  and  an 
average  of  129  soundings  per  square  mile  of  surface.  The  aggregate 
volume  of  water  contained  in  the  lochs  is  estimated  at  85,855  millions 
of  cubic  feet,  or  more  than  one-half  of  a  cubic  mile,  and  the  area  draining 
into  them  is  over  270  square  miles,  or  nearly  fourteen  times  the  area  of 
the  lochs. 

The  Bed  Lochan  at  Tulloch, — The  Red  Lochan,  called  in  Gaelic  by 
a  name  which  signifies  "  brown  eye,"  is  a  very  small  pond  lying  in  an 
extensive  morainic  terrace  at  Fersit,  near  the  north  end  of  Loch  Treig. 
It  is  only  about  30  yards  in  its  longest  diameter,  and  5  feet  deep  in 
the  centre,  is  fed  only  by  rains,  and  has  no  outflow  except  by  percolation 
through  the  gravel,  yet  its  surface  is  maintained  almost  constantly  at 
the  same  level.  The  water  is  always  turbid,  and  varies  in  colour  from 
dull  green  to  brown  or  red. 

It  was  first  examined  by  Sir  John  Murray  in  May,  1902.  The  water 
was  then  brown;  the  collection  taken  with  the  coarse  net  very  pale 
yellow,  that  taken  with  the  fine  net  a  decided  red.  At  that  time  there 
were  only  two  very  abundant  organisms — the  larva  of  an  insect, 
Oarethra,  known  as  the  ''  phantom  larva,"  and  a  reddish-coloured  rotifer, 
Anursea  valga.  There  were  many  other  rotifera,  entomostraca,  and 
other  organisms  common  in  ponds,  but  none  of  these  were  abundant 
enough  to  be  held  responsible  for  the  colour  of  the  water.  The 
collection  made  with  the  fine  net  was  examined  by  Dr.  T.  N.  Johnston 
and  James  Murray.  On  adding  a  little  formalin,  which  killed  the  animals, 
a  blood-red  sediment  was  deposited,  which  was  found  to  consist  chiefly 


612 


BATHYMETRICAL  SURVEY  OP 


i 


5'g 

o    * 


0)0400        W  ICOO  O  OQiC  OOQ  OQ 

■  ••  ••••••••• 

O  ^  t>-        woo  OO  »^  t^  CO  i-l  00 


CO  CO  00 

CO  CO  00 
CMCO  »H 


cot*cocoeoe«coeooi 
(Ne4oooQ>^eQ>^i-ioo 

•       •••••••• 

CO  •-<  Si  ^  1-^ 


ill 


,»l  ^  »«        fH  CO  t»  CO  00 -N  i-«  o  t» 
lO  CO  O       O  O  C4  i-i  O  91  oo  o 


QO 

6) 


S§ 


^55 


SS  wcp 


00 


00^^  ^in 
00)004  00 

lO  1-1        CO 


s 


co59»c 


IT) 

s' 


I 

.2 


«« 
» 


COIOCO 
S^  CO 


CO 


O)  >0  >A  O  G^ 


CO  i-H  "^  O  <M  Ci^  Ob 
Ol  OIO  CO  00  i-i 


too 

<MCO 


to 

04 


SCO '^  t^  t^  ^  00  00  04  04  04  04 
?-S  Jh  O  ^  04  00  CO  CO  00  ^H 
fM      i-l    Ol  i-t         i-i  CO 


I 

I 


rH  lOCO 

cboi'^ 

"^"^  04 


0<740)^04^Qpi;»P 

•^<«oo03oi^com>A 


St 


»0  »H^ 

ojb-o 

QOOIrh 
Ol  »C  "-I 
o<  1-^ 


04f-«»»ce^tr'S>^S 
cSi-<cpt:-.cooo«p"^tf5 

8.M  t*  04  CO  r- o  do  oi 
00  CO  "^  i-H  O  -< 
01 


JO       "i!     • 

w  S  As  a 
^5      8^ 


1-4  0)00 

eo  »o  i'i 
000 


^  <5 :?  S  <=*  SS  2  J9  "^ 
xcot^oo^co^o* 


^00»O        00  ^0  004  01  7*00  0 
C^         fMi-l        »— lOO        O<i-h04 


11 


a 


SQ0©4O4Q0r^COe4Ol 
»^  "^  CO  04  "^  O  74  7< 

000      000000000 


S04  CO 
1 


I 


CO  t^« 
04  00'^ 

■        •        • 

i-hO  O 


COCO>AOtOQOCOCO 

oico^"^t"Oi-««-< 

•         •••••••        i^ 

000000000 


s 


Ok 


<2> 


000  CO 

t^oo 

•         •         • 

O  04  .-I 


00  04  O  e^  00  ^  S  CO  o    1 

•        ••••••••  I 

i-l  i-i  t^  00  o  to  o  o  o 


a*s^4 


t^oo      o  •-< 00  CO  Ci  CO  ^  01  eg 
cot-     35  00 -^  t^  to  »c  00  »o  •<*< 

O  10  i-i        04 


o 

to 
01 


s 

^  O) 


-•if*  o 
Oi  o 

O  CO 


H 


|>-  CO  00  04  0 

•  ^^  CO 


0,0  ^r^^ 


«8 


CO 

08 


a 

■      •  "^  xfl      • 


i^^  So 


08 


4 


08 
d 

a 

OS 

8 
s  ^ 

a 

1| 

■♦*  2 

08^ 


o  o 


1^ 


S    OS 

•gS 
•§ 

O 

a 


to 


o 

08 


• 


THE  PRESH-WATER  LOCHS  OF   SCOTLAND.  613 

of  A.  valga  and  myriads  of  its  red  eggs.  At  that  time  this  species 
seemed  to  be  mainly  the  cause  of  the  red  colour. 

Examined  at  different  seasons,  the  colour  was  found  to  vary.  In 
October,  1903,  it  was  very  red;  in  May,  1904,  dull  brown;  in  January, 
1905,  green.  On  all  these  occasions  the  phantom  larva  was  about  equally 
abundant,  and  none  was  seen  in  a  more  advanced  stage  of  development. 
The  changes  of  colour  are  doubtless  correlated  with  the  predominance 
of  one  or  another  organism.  The  A.  valga  is  not  always  red ;  in  May, 
1903,  it  was  dull  grey  in  colour.  When  algse  are  swarming,  the  colour 
will  incline  to  green.  The  colour  may  be  affected  by  the  development 
of  certain  entomostraca  —  Diaptamus  gra4iili8j  for  instance,  was  very 
abundant,  but  quite  colourless,  in  May,  1903.  Later  in  the  year  it 
becomes  brown  or  red. 

There  are  other  ponds  in  close  proximity  to  the  Red  Loohan,  but 
none  of  these  shares  the  turbidity  and  reddish-brown  colour.  The 
peculiarity  is  probably  due  to  its  being  more  closely  shut  in.  The 
surrounding  rim  of  gravel  is  14  feet  above  the  pond  at  its  lowest  part. 
There  is,  besides,  a  fringe  of  birch  trees.  The  water  is  stagnant,  which 
favours  the  growth  of  certain  organisms,  particularly  Anursea  vaJga, 
The  blood-red  larva  of  Chironamus^  though  abundant,  could  have  no  part 
in  causing  the  red  colour,  as  it  was  not  in  the  open  water,  but  among 
the  weeds  and  mud. 

Mr.  Robertson,  the  keeper  at  Fersit,  to  whom  we  are  indebted  for 
several  collections  and  much  information  about  the  loch,  states  that  it 
is  later  in  freezing  than  the  other  ponds  in  the  region.  The  more 
active  decomposition  in  the  stagnant  water  would  account  for  this. 

The  temperature  of  the  water  in  May  is  about  45°'0  Fahr.  It  is 
said  that  wildfowl  never  settle  on  this  pond,  and  that  the  common  frog 
cannot  live  in  it. 

The  following  legend  was  related  to  Sir  John  Murray  concerning  this 
Red  loch : — 

*'  Many  centuries  ago  there  lived  in  these  parts  a  noted  hunter  named 
Donnuil.  In  return  for  some  services  rendered  to  the  witch  of  Ben-a- 
Vreich,  she  offered  to  deprive  the  deer  either  of  the  sense  of  sight  or  of 
smell,  so  far  as  he  was  personally  concerned.  He  chose  to  have  the  deer 
deprived  of  the  sense  of  smell, '  for,'  said  he, '  I  can  easily  cheat  their  eye.* 
The  jivitch,  however,  told  him  that  in  the  stomach  of  the  last  stag  he 
would  kill  there  would  be  found  a  ball  of  worsted  thread.  As  time 
passed  Donnuil  became  ill,  and,  while  weak  in  bed,  his  daughter  told 
him  a  fine  stag  was  caught  by  the  horns  in  some  bushes  near  the  house. 
He  asked  for  his  cross-bow,  and,  although  in  bed,  he  shot  the  stag 
through  his  bedroom  window.  Later  on  his  daughter  brought  him  a 
ball  of  worsted  which  had  been  found  in  the  stomach  of  the  stag.  He 
knew  his  end  was  near;  indeed,  he  died  the  same  evening.  On  the 
following  morning  the  Red  Loch  an  had  appeared  at  the  place  where  the 
stag  was  killed." 
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This  story  was  evidently  invented  to  explain  the  origin  of  the  Bed 
looh,  and  is  of  the  same  order  as  those  stories  invented  to  explain  why 
the  fox  has  a  bushy  tail,  and  why  the  serpent  crawls  on  his  belly. 


NOTES  ON  THE  BIOLOGY  OP  THE  LOCHS   IN   THE 

LOOHY  DISTBIOT. 

By  JAMES    MURRAY. 

There  is  little  peculiarity  in  the  biology  of  the  large  lakes  in  the  basin,  except  in 
that  of  Loch  Locby.  They  contain  the  ordinary  fauna  of  great  lakes  of  low  tem- 
perature. Most  of  them  were  surveyed  so  early  in  the  season  that  the  water  was 
little  above  the  minimum  winter  temperature,  and  the  summer  Crustacea  (^Holope- 
dium,  Lqftodora,  etc.)  had  not  arrived.  The  smaller  lochs  were  warmer,  and  some 
of  those  Crustacea  were  present. 

Loch  Arkaig. — ^The  plankton  is  almost  exactly  that  typical  of  large  lakes,  with 
hardly  any  local  peculiarity.  The  larva  of  Leptodora,  which  we  have  rarely  found, 
was  present.  A  few  examples  of  the  somewhat  rare  Latona  aeti/era  were  found. 
A  few  species  of  plankton-desmids,  chiefly  of  the  genus  Staurastrum,  occurred,  bat 
they  were  less  conspicuous  than  in  the  lochs  farther  west. 

Loch  Lochy. — Though  the  situation  of  Loch  Lochy  is  so  similar  to  that  of  Loch 
Ness,  and  though  the  depth  in  the  two  lochs  is  comparable,  the  plankton  of  Loch 
Locby  offers  a  remarkable  contrast  to  that  of  Loch  Ness.  In  two  different  years 
when  the  locbs  were  examined,  the  plankton  in  Loch  Lochy  was  found  to  be  much 
richer.  The  quantity  was  many  times  greater,  the  species  more  numerous,  but  the 
special  feature  was  the  quantity  and  variety  of  the  phytoplankton.  This  will  be 
treated  in  detail  later  by  Prof.  Bachmann.  Diatoms  were  very  abundant.  Tahd- 
lariafenestrata,  var.  asterumeUoides,  was  of  more  luxuriant  growth  than  had  been 
observed  elsewhere,  the  colonies  often  making  more  than  two  complete  turns  of  the 
spiral.  The  rare  crustacean  Ophryoocus  gracilis  (discovered  in  Britain  in  Loch  Ness 
by  Mr.  D.  J.  Scourfield)  was  present.  The  heliozoon  Clathrulina^  of  frequent 
occurrence  in  our  larger  lakes,  but  usually  as  skeletons  merely,  was  here  abundant 
and  alive,  the  majority  of  the  examples  having  the  pseudopodia  fully  extended. 

Lochan  na  h-Earha, — ^The  fauna  calls  for  little  comment  Latona  aeti/era  was 
found  in  the  west  loch.  Of  the  sunmier  Crustacea,  Holopedium  was  in  both  lochs, 
Leptodora  only  in  the  east  loch,  and  Diaphanosoma  brachyurum  only  in  the  west 
loch.  Desmids  were  conspicuous  in  both  lochs,  and  included  some  species  which 
we  have  not  often  found. 

Loch  Laggan, — ^The  plankton  is  quite  ordinary,  except  that  it  is  the  only  loch 
of  the  basin  where  we  observed  two  species  of  Diaptomus,  One  was  the  common 
2).  gracilis,  the  other  difficult  to  determine,  owing  to  the  lack  of  fully  matured 
examples,  but  almost  certainly  D.  laiiceps. 

Loch  Ossian  and  Loch  Qhuilbinn,'-^The  fauna  of  these  lochs  is  in  no  way 
peculiar.  Desmids  were  scarce  in  Loch  Ossian,  and  abundant  in  Loch  Qhuilbinn, 
where,  among  others,  Staurcutrum  ophiura  occurred. 

Loch  Treig» — Bosmina  obtusirostris  had  a  very  long  spine,  approaching  the 
variety  longispina,  as  found  in  Loch  Morar.  This  is  the  only  large  lake  where  we 
found  the  rotifer  Triarthra  longiseta.  Skeletons  of  CUUhrulina  were  abundant. 
The  phytoplankton  was  fairly  rich  in  species,  and  about  a  dozen  Desmids  were 
noted. 
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'^n  Dabh  Lochan. — This  was  examined  very  late  in  the  season.  The  chief 
peculiarity  noted  was  the  red  colour  of  the  Diaptomua,  a  feature  found  in  more 
marked  degree  in  Lochan  Liinn  d^-BhriL.  Desmids  were  abundant,  and  the  two  fine 
species,  8iaur<utrum  hraziliense  and  8,  Icngispinum  occurred. 

Lochan  lAinn  ddrBhrh, — The  Diaptomua  in  this  loch  was  so  deep  red  that  when 
the  nets  were  taken  out  after  towing,  they  seemed  to  contain  blood. 

Loch  nan  Qahhar, — From  its  shallow  weedy  character  an  abundant  fauna  would 
be  expected  here,  yet  we  found  the  collections  exceptionally  poor. 


GoBBBonoK. — King  Eider  Duck, 

In  our  paper  on  the  "  Lochs  of  the  Tay  Basin,"  Part  lU.,  which  appeared  in  the 
Jowmal  for  January,  1904  (vol.  28,  p.  40),  the  fbllowing  sentence  occurs :  "  The  king 
eider  is  said  to  have  bred  in  the  White  Loch  for  some  years,  and  to  have  successfully 
reared  its  young."  This  is  evidently  an  error,  and  I  am  sorry  the  sentence  should  have 
escaped  my  notice  in  reading  the  proof  of  the  paper.  The  statement  was  entered  in 
the  note-book  of  one  of  the  assistants  of  the  Survey  on  the  authority  of  one  of  the 
neighbouring  proprietors  of  the  district,  familiar  with  the  ornithology  of  the  White 
loch.    I  am  not  able  to  state  what  bird  was  taken  for  the  king  eider. — John 

MUEBAT. 


THE  VOLCANO  OF  SMEROE,  JAVA. 

By  I.  A.  STiaAND,  B.A.,  F.Q.S. 

The  Smeroe,  the  highest  peak  and  most  persistently  active  volcano  in 
Java,  is  situated  in  a  wild  and  uninhabited  district  of  East  Java,  and 
its  cone  has  raised  itself  on  the  southern  edge  of  an  elevated  and  exten- 
sive system  of  ancient  craters.  As  viewed  from  a  distance,  it  appears  as 
a  lofty  grey  cone,  upraised  above  the  surrounding  mountains,  and  from 
time  to  time — at  intervals  of  from  one  minute  to  half  an  hour — a  steam- 
cloud  of  globular  structure  is  discharged  from  the  crater,  which, 
gradually  detaching  itself  from  the  mountain,  is  borne  away  towards 
the  leeward  horizon.  The  form  of  these  outbursts  is  variable ;  some- 
times  all  the  materials  blown  out  by  the  steam  fall  in  the  vicinity  of 
the  crater,  sometimes  blocks  of  all  sizes  are  scattered  over  the  mountain. 
There  are  also  times  when  the  volcano  is  in  a  state  of  violent  activity, 
e.^.  in  the  year  1885  there  was  a  great  eruption. 

The  ascent  of  the  mountain  can  either  be  made  from  Malang,  to  the 
north-west,  or  from  one  of  the  resorts  situated  on  the  Tengger  mountain 
— ^above  Passoeroean,  to  the  south.  In  the  latter  case,  a  descent  to  the 
plains  is  not  necessary,  but  the  route  keeps  on  a  high  level  across  the 
system  of  ancient  craters. 

I  will  not  dwell  on  the  Tengger  and  the  well-known  •*  sand  sea," 
enclosed  by  the  ring  of  hills  forming  its  crater,  and  enclosing  the  volcano 
of  the  Bromo  with  the  extinct  volcanoes  of  the  Widodaron  and  Battaq, 
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but,  einoe  these  lie  on  the  route  to  the  Smeroe,  a  short  desoriptioD  may 
not  be  oat  of  place. 

like  Tengger  monntaia  is  an  ancient  volcano  of  prodigiooa  aise, 
which  must  have  foTmerly  reached  a  height  of,  perhaps,  15,000  feet. 
To-day  the  summit  consists  of  a  vast  crater-ring  whose  maximum 
diameter  has  a  length  of  about  4  miles,  the  crowning  peak  of  the  eu- 
oircling  hills — the  Penandjahan— rising  to  an  altitude  of  d03fi  feet.  The 
interior  of  this  great  ring  oonsiste  of  a  vast  plain  of  sand  and  volconio 
duet,  with  some  blocks  which  have  been  discharged  at  the  tlmea  when 
the  Bromo  has  been  more  than  usually  active.* 

In  the  midst  of  this  great  ring,  and  slightly  to  the  east,  is  situated 


the  perfectly  formed  tuff-cone  of  the  Battaq,  which  is  now  extinct,  and 
rises  to  neariy  1000  feet  above  the  level  of  the  sand-sea.  To  the  south 
of  the  Battaq,  and  continuous  with  the  great  crater-ring  of  the  Tengger, 
is  situated  the  extinct  volcano  and  craters  of  the  Widodaren  (i.e. 
Phantem),  which  include  the  craters  called  the  Segara  Eedi  Kidod 
(South  sea),  and  the  Segara  Eedi  Lor  (Korth  sea).  The  former,  which 
is  to  the  south-west,  has  an  elongated  shape,  and  is  situated  at  a  high 
altitude.     The  highest  point  of  the  crater  ring — the  summit  of  the 


*  It  hoB  been  Baggeated  bj  Dr,  Verbeek  that  tbe  anaisnt  Tenggar  voloano  had 
□riginallr  two  prinoipol  centrei  of  eruption,  abont  2  milet  apart,  in  '  Oeolagiicbe 
Botohrijving  tm  Javaeo  Hadoera'  ('Terbeek  en  Fetiiieiiui'),TO).  i.  g  2,  EL 
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Widodaren — attains  an  altitude  not  mnch  below  that  of  the  Fenandjahan, 
the  colminatiDg  point  of  the  whole  Tengger.  The  Segara  Eedi  Lor  is 
utnated  on  the  north-eaat  of  the  Widodaren,  and  is  a  large  oironlar 
crater,  similar  in  form  to  that  of  the  Bromo,  the  bottom  being  at  the 
level  of  the  Baud-sea,  and  the  sides  only  rising  abont  600  feet.  The 
bottom  is  comparatively  level,  and  oongista  of  dark  sand  with  looee 
blocks  of  lava.  Adjoining  this  on  the  north-east,  and  overlapping  it, 
is  situated  the  active  orater  of  the  Bromo. 

The  Bromo. —This   volcano  is  composed  of  a  lew    tuff  cone,  pro- 
portionately, of  very  great  diameter,  the  sides  only  rising  a  few  hundred 


r  or  TBB  SKBBOB  TBOK  THB  prntUOMABUI  ( 
B  "BAUD  BBA,"  COHTUKIHO  THB  BATTAQ  UTD  BBOVO,  I] 
\  WKILB   TBB    MOUHTAIN    BBIWBKB  THE  I.ATIIIB  Uin  THB  BHXBCE  U 


feet  above  the  surface  of  the  sand-sea,  while  the  bottom  of  the  crater  is 
slightly  below  the  level  of  the  sand-sea.  The  cone  is  composed  of  fine 
volcanic  sand  and  solidified  mud  with  blocks  of  lava.  The  voloano  is 
nanally  only  is  a  state  of  solfatarona  activity,  but  there  are  also  times 
when  the  activity  is  of  a  more  violent  nature,  and  immense  volumes  of 
steam  rise  up,  carrying  lapilli  and  the  blocks  whioh  can  be  observed 
strewn  on  the  cone  and  even  on  the  sand-sea  itself.  On  the  bottom  of 
the  orater  and  around  the  lower  part  of  the  sides  there  are  a  number  of 
fissures  and  holes,  &om  whioh  steam  escapes  in  the  form  of  jets  with  a 
hiesing  sound.  These  are  oontinnons  and  not  Bpasmodic,  as  is  the  case 
with  the  steam  isBuing  from  voloanio  vents  of  greater  activity.  The 
No.  VI.— Dkkmbir,  1906.]  3  t 
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fissures  aod  holes,  and  indeed  a  considerable  part  of  the  bottom  of  the 
crater,  are  coated  with  sulphur,  which  is  precipitated,  doubtless*  by  the 
chemical  action  of  the  gases,  sulphur  dioxide  and  sulphuretted  hydrogeu, 
which  issue  from  the  vents,  thus — 

At  times  the  fumes  of  sulphur  dioxide  are  sufifocatiug  at  the  edge  of 
the  crater.  The  bottom  of  the  crater  and  sides  are  coated  also  with 
other  precipitations  or  sublimations  of  white  and  pale  yellow  colours, 
much  of  which  is  probably  due  to  chlorides  and  sulphates  of  iron. 
Numerous  blocks  that  lie  scattered  about  the  cone  and  sides  of  the  crater 
are  thus  coated.  At  the  bottom  of  the  crater  a  system  of  cracks  may  be 
observed  through  the  deposits,  resembling  gigantic  mud-cracks. 

The  normal  activity  of  the  Bromo  is  not  of  a  very  imposing  nature ; 
a  number  of  fumeroles,  or  small  steam-jets,  which  are  more  numerous  at 
the  lower  part  of  the  sides  of  the  crater  than  at  the  bottom,  issuing  from 
fissures  and  holes  which  are  coated  with  sulphur,  together  with  the 
presence  of  other  deposits  abundant  at  the  bottom  and  sides  of  the  crater, 
constitute  the  usual  phenomena  of  activity  of  this  volcano.  Were  it 
not  for  the  oocasioDal  eruptions  referred  to  above,  this  volcano  could 
only  be  denoted  a  solfatara.  If,  however,  we  visit  the  volcano  at  night- 
time, a  much  more  imposing  spectacle  is  witnessed,  and  the  close 
proximity  of  molten  lava  is  revealed  by  the  ruddy  glow  coming  through 
the  various  fissures  and  holes  from  the  molten  lava  beneath.  The  lava 
of  the  Bromo  is  a  dark  pyroxene  andesite  on  the  verge  of  the  basalts. 
Dr.  Yerbeek  considers  that  it  has  sufficient  olivine  to  rank  among  the 
basalts. 

To  the  north-west  of  the  Bromo,  and,  at  the  base,  overlapped  by  its 
newer  materials,  is  situated  the  Battaq,  the  only  one  of  the  series  of 
newer  volcanoes  which  have  risen  up  within  the  great  ancient  orater  of 
the  Tengger — the  sandnBea,  which  remains  to  be  observed. 

This  is  a  perfectly  formed  tuff  cone,  rising  about  900  to  1000  feet 
above  the  sand-sea,  with  steep  sides,  and  the  beautifully  curved  outliues 
typical  of  such  cones.  It  is  almost  wholly  composed  of  tuff,  but  on  the 
east  side,  at  a  considerable  altitude,  there  has  been  an  ancient  flow  of 
lava,  which  is  exposed  in  the  gullies.  This  lava  is  a  red-coloured  basalt 
with  plagioclase  crystals,  the  colour  being  due  to  the  decomposition  of 
its  ferruginous  ingredients. 

A  series  of  gullies  has  been  carved  out  by  water  all  round  the  oone, 
and  these  gullies  gradually  deepen  as  they  approach  the  base  of  the 
cone.  By  the  regularity  of  these  gullies,  which  start  from  the  very  top 
of  the  cone  and  run  straight  down,  the  formation  of  this  mountain  must 
have  been  very  rapid.     The  crater  at  the  top  has  been,  to  a  large  extent, 

♦  Another  reaction— 2S0 2  +  H2S  =  HaSO^  +  2S — may  abo  take  place,  resolUog  in 
the  production  of  sulphuric  acid  (as  well  as  sulphur),  which,  combining  with  the  iron, 
etc.,  contained  in  the  surrounding  rocks,  would  form  sulphates. 
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obliterated  by  deeip  watercourses,  wbioh  start  from  the  low  crater  ring 
on  the  nortb-west  side,  and  run  towards  an  outlet  on  tbe  sontb-east  side ; 
but  tbe  crater  must  always  bave  been  a  sballow  one. 

As  formerly  observed  by  Jukes,  tbese  extinct  volcanoes  of  tbe  Teng- 
ger  give  a  remarkable  exbibition  of  different  stages  in  tbe  sculpture 
of  volcanoes. 

On  tbe  occasion  tbat  we  made  tbe  excursion  to  tbe  Smeroe,  baying 
left  tbe  botel  at  3  a.m.,  we  reacbed  tbe  edge  of  tbe  sand-sea  at  tbe 
Moenggal  pass  just  at  daybreak.  Looking  down  on  tbe  sand-sea,  we 
saw  tbat  tbe  arena  was  carpeted  witb  wbite  clouds,  a  curious  pbeno- 
menon,  not  unusual  in  tbe  early  morning.  Having  descended  to  tbe 
sand-sea,  we  crossed  over  tbe  plain  to  a  pass  on  tbe  opposite  side  of 
the  ring. 

From  tbe  top  of  the  pass  tbere  is  a  good  view  of  tbe  Smeroe,  wbicb 
then  appeared  to  be  belcbing  fortb  steam  clouds  witb  unusual  vebemenoe 
and  rapidity.  After  skirting  for  a  considerable  distance  tbe  southern 
part  of  tbe  ring  of  tbe  Tengger,  tbe  track  descends  tbrougb  bush  and 
long  grass,  wbicb  reaches  almost  as  bigb  as  tbe  ponies.  Tbe  path  bere 
enters  a  wilder  district  to  a  plateau,  containing  three  small  lakes  at  the 
intersection  of  the  Tengger  and  Ajek  Ajek,  formed  by  the  overlapping 
of  tbe  materials  accumulated  by  tbese  two  ancient  volcanoes. 

A  halt  is  convenient  at  one  of  tbese  lakes,  which  can  be  reacbed  in 
about  three  hours  from  the  southern  part  of  tbe  Tengger.  Beyond  tbe 
lake  the  track  again  threads  tbrougb  bush  and  tall  grass,  concealing 
numerous  pitfalls,  and  then  begins  to  mount  along  a  narrow  spur  of 
tbe  Ajek  Ajek.  *  Tbe  track  unnecessarily  crosses  tbe  highest  point  of 
tbe  mountain,  and  tbe  ascent  is  long  and  tedious,  through  thick  grass, 
wbicb  almost  completely  envelops  tbe  ponies,  and  wbicb  is  interspersed 
with  tjemara  trees  and  busb. 

After  some  while  the  culminating  point  of  the  Ajek  Ajek  (9162  feet) 
is  reacbed,  but  tbe  bush  and  trees  tend  to  hide  a  magnificent  view.  Tbe 
Tengger  is  situated  to  the  north,  while  to  tbe  soutb  and  sou tb- west 
are  the  mountains  belonging  to  tbe  remnants  of  a  gigantic  ancient 
crater  ring,  situated  between  tbe  Tengger  and  Smeroe,  of  wbicb  tbe 
Ajek  Ajek  itself  is  the  northern  portion.  The  western  balf  only  of 
this  ring  remains,  consisting  of  a  semicircular  range  of  mountains, 
stretching  from  the  Ajek  Ajek  on  the  nortb  to  a  mountain  called  the 
Eepala,  situated  to  the  south  and  in  front  of  the  Smeroe.  Also  there 
are  several  newer  volcanic  peaks  wbicb  have  risen  up  witbin  this 
crater ;  the  Kepala  (9864  feet)  has  also  been  a  separate  centre  of  later 
eruption,  consisting  of  basaltic  rocks;  tbe  rocks  of  the  Ajek  Ajek 
belong  to  the  pyroxene  andesites.  The  panorama  includes  the  Kloet  and 
Eawe,  etc.,  on  the  other  side  of  the  plain  of  Malang,  on  tbe  west ;  also, 
on  tbe  north-east  a  distant  view  of  rrobolinggo ;  while  tbe  peak  of  tbe 
Smeroe  lies  behind  the  Kepala  to  tbe  south. 

2  T  2 


620  THE  VOLCANO  OP  SMEROE,  JAVA. 

The  track,  if  it  may  be  called  even  this,  now  descends  in  zigzags 
the  preoipitons  south  side  of  the  Ajek  Ajek,  which  is,  of  oonne,  the 
inner  wall  of  the  great  crater  ring  above  mentioned.  The  descent  has 
to  be  made  on  foot ;  here,  too,  the  route  is  through  the  long  leaf  grass, 
interspersed  with  tjemara  trees. 

Ajutting  from  this  side  of  the  Ajek  Ajek  is  a  later  volcanic  cone, 
and  the  route  descends  to  the  pass  between  this  and  the  Ajek  Ajek; 
then,  turning  westward,  it  descends  to  a  portion  of  the  old  crater  plain 
below,  which  now  presents  the  appearance  of  a  valley,  of  which  the 
northern  and  western  side  is  bounded  by  the  Ajek  Ajek  and  tb.6  anoieiit 
crater  ring,  while  the  newer  volcanic  peak,  referred  to  above,  shuts  in 
the  valley  on  the  east.  Other  newer  volcanic  peaks  are  situated  to  the 
south  and  east,  which,  overlapping,  form  one  massif. 

The  route  traverses  the  length  of  the  valley,  at  the  end  of  wliioh  a 
small  crater  lake  *  is  reached.  This  is  surrounded  completely  by  lulls, 
but  with  a  large  mound  on  the  north  side,  over  which  the  lalce  is 
approached.  If  an  early  start  is  made  from  the  Tengger,  the  lake  can 
be  reached  in  an  hour  or  two  before  sunset,  and  is  a  convenient  place  to 
pass  the  night,  there  being  a  suitable  place  for  a  camp*  at  the  western 
side  of  the  lake.  The  base  of  the  actual  peak  of  the  Smeroe  is  about 
five  hours  distant. 

After  an  uncomfortable  and  unrestfiil  night  here,  which  was  bitterly 
cold — the  altitude  of  the  lake  being  not  far  short  of  8000  feet — ^we 
started  for  the  Smeroe  on  the  following  morning.  There  was  hoar-frost 
on  the  grass  until  about  8  a.m.  The  route,  after  ascending  out  of  the 
hollow  in  which  is  situated  the  lake,  follows  along  a  grassy  valley,  and 
at  length  ascends  slantwise  the  northern  slopes  of  the  Eepala  to  a  pass 
in  the  mountains.  The  route  along  the  Eepala  is  through  very  thick 
and  long  jungle  grass  and  a  forest  of  tjemara  trees.  The  track  is 
obscure,  being  frequently  not  recognizable,  and  over  rough  country; 
but  the  trees  were  blazed  in  some  places  to  point  out  the  route.  At  Ihe 
top  one  finds  one's  self  in  an  open  grassy  place,  which  gradually  slopes 
down  to  the  Smeroe,  and  there  a  magnificent  view  of  the  Smeroe,  which 
is  quite  close,  opens  out.  Fig.  3  was  taken  from  this  point  at  the  time 
when  the  mountain  was  blowing.  The  view  is  taken  from  the  north 
side  of  the  mountain,  being  the  side  on  which  the  ascent  is  made. 
The  crater  lies  at  the  other  side,  just  below  another  point  on  the  south 
side,  which  is  not  quite  so  high  as  the  Mahameroe,  the  latter  being  the 
summit  seen  in  the  photograph.  From  here  the  route  descenda  to  the 
hollow  lying  between  this  pass  and  the  Smeroe,  and  the  descent  is  not 
very  long.  At  the  bottom  of  the  hollow  there  is  a  lot  of  dSbri$,  deposited 
by  the  torrents  descending  from  the  mountain,  and  on  the  north  side 
there  is  a  low  cliff  of  old  red  lava  much  decomposed.  The  first  half  of 
the  ascent  is  up  steep  slopes  through  forests  of  tjemara  trees.    After 

*  Named  **  Eemholo."  i 


riQ.  3. — THB  BMBBOx  rsou  A  FOSinoH  ta  laa 


BScendiug  for  about  one  Ilouf  bjiJ  a  }ialf,  a  place  is  reaoked  where  two 
amall  idols  are  situated,  whicli  tlie  natives  worship,  and  where,  plaoiug 
food  before  them,  oatensibly  for  saorilioe,  tbey  elicit  faToar  of  the  god  of 
the  volcano,  and  for  the  ascent ;  and  some  time  was  spent  by  them  in 
thus  invoking  the  gods  in  the  form  of  these  idols. 

At  not  a  long  distance  above  this  joss-place  the  woods  cease,  and 
there  is  no  more  vegetation  on  the  bare  cone.  A  first  look  np  the  grey 
slopes  of  sand  and  coarser  ejectamenta  does  not  give  a  correct  impression 
of  distance  to  the  top.  When,  however,  the  comparatively  slow  progress 
up  the  mountain  is  observed,  the  great  height  is  realized.  The  pro- 
gress is  the  more  slow  on  account  of  the  looseness  of  the  sand,  which 
makes  one  slide  back  and  sink  in  to  a  considerable  extent  at  eaoh  foot- 
step, and  in  some  places  it  is  very  steep  and  somewhat  diffionlt  to  gain  a 
foothold.  The  ascent  over  these  loose  materials  occupies  about  two  and 
a  half  hours.  As  the  summit  is  approached  the  slope  gets  steeper,  the 
sides  forming  the  curves  typical  of  volcanio  ejeotamenta  cones,  thus 
becoming  more  precarious. 

Not  far  from  the  summit  the  route  oroBses  a  narrow  ridge  formed  of 
loose  fragments  in  a  crumbling  condition,  which  descenda  steeply  on 
either  side,  and  then  a  gentle  slope  is  traversed,  and  the  snmmit  of 
the  Mahameroe  is  reached,  the  highest  point  of  the  Smeroe,  which  in  4 
12,044  feet  above  the  sea,  and  situated  on  the  north  of  the  mountain.  I 
It  ia  a  flat  top,  covered  with  angular  blocks  and  other  ejeotamenta  from  I 
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the  crater.  It  is  8eparat«d  hj  a  depression  from  tlie  crater  and  the 
other  point  on  tbe  south-eaet  which  is  overlooking  the  crater. 

Fig.  4  is  taken  from  the  Mahameroe,  showing  the  other  point. 
Although  it  looks  higher  in  the  photograph,  there  is  a  declination  of 
2°  from  the  former  to  the  latter.  On  the  right-hand  aide  of  this  U 
situated  the  crater.  Fig.  1  shows  the  conGguration  of  the  summit  before 
and  after  the  great  eruption  of  1885,  and  it  seems  that  before  the  crater 
— known  as  the  Bjonggring  Seloko — was  intact,  whereas  now  it  is  open 
on  the  south  side  of  the  mountain.* 

The  point  referred  to  on  the  side  of  the  crater,  which  is,  of  course, 
part  of  the  orater  wall,  is  sometimes  known  as  the  Smeroe  proper.  It 
can  be  i-eached  in  half  an  hour  from  the  Mabameroe,  bnt  the  aaoent  is 
atteuded  with  some  danger  on  account  of  the  proximity  to  the  crater; 
but  the  whole  top  of  the  mountain  is  subject  to  missiles  from  the  mdden 
and  oapricioua  oatburdts.     The  guides  and  coolies  appeared  to  ba  very 


fear-stricken,  probably  as  much  from  awo  of  their  deity  (the  volcano)  as 
from  the  danger,  being  anxious  to  go  doivn,  and  none  of  them  would 


•  AI»o,  there  wm  reported  to  havt  been  a  bidbII  lieptesriuD,  in  the  form  of  ■  doter, 
on  the  caat  of  the  fluminit  of  the  Mahameroe  before  the  eruption  of  188S  (nVfe  Fig.  l\ 
which  waa  filled  op  during  tliat  eruption  ;  posaibly  the  aucitnt  laVft-Btream  on  the  cut 
flank  of  tbccono(viaibleiuFi),'.  3)ma;havoorigluBtodfroiu  thla  crater:  there  are  bIm 
Tettiges  of  a  former  laTa-flow  near  the  BUDiiiiit  on  the  ramt.-  side. 
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aooompany  me  to  tlie  other  point.  Being  anziona  to  see  the  crater  and 
get  a  photograph  of  it,  I  rapidly  deaoended  to  the  hollow  und  followed 
along  the  ridge  to  this  point,  where  the  whole  of  the  orater  may  be 
viewed. 

On  the  ridge  leading  to  thia  point  there  was  a  large  block,  fully 
one  and  a  half  tons  in  weight,  whioh  was  radiating  ont  a  oonaiderable 
amount  of  heat;  and  a  small  piece  split  off  the  side,  whioh  I  wanted  as 
a  Bpecimen,  wae  still  so  hot  that  it  oonld  not  be  held  in  the  hand.  This 
block,  therefore,  could  only  have  been  lately  ejected. 


The  crator  is  not  very  deep,  and  the  surface  consists  of  sand  with 
blocks  of  lava,  just  the  same  as  on  other  pariis  of  the  oone.  There  were 
small  qnantities  of  steaming  liquid  lava  and  sulphur  scattered  about 
the  sides  of  the  crater,  and  some  dose  to  the  summit  of  this  point. 
These  had  been  shot  out  by  the  blasts  of  steam.  Fig.  5  is  a  view  of  the 
enter  from  the  adjacent  point. 

Having  returned  to  the  Mahameroe  we  waited  to  witness  an  outburst, 
but  it  was  about  half  an  hour  before  one  occurred,  and  then  only  a 
small  one,  the  stones  ejected  by  the  steam  blast  falling  in  or  near  the 
crater.*  

*  This  periodic  and  rhythmioal  nature  of  the  eruptiom  may  be  eipUined  in  the 
following;  manner.  Ab  might  be  expected,  there  ie  probabl;  a  eolamn  of  liquid  Uts  Iq 
a  atale  of  ebollitioD  in  the  Toloaaia  neok,  and  the  top  of  the  ohinmej  being  filled  and 
mvered  with  solid  materials  (blocks,  sand,  etc.),  furmed  in  the  first  iiutanoe  by  the 
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It  was  fortanate  for  us  that  we  did  not  wait  for  the  next  emptian. 
Making  a  rapid  descent  down  the  side  of  the  cone,  sliding  over  the 
loose  sand  and  stones,  half  an  honr  sufficed  to  reach  the  verge  of 
the  woods. 

The  idols  were  reached  in  one  hour  from  the  summit,  and  here  the 
natives  again  prayed  and  gave  thanks  for  our  safe  ascent  and  return. 
On  the  way  down  from  this  place  to  the  foot  of  the  oone  there  was  a 
prolonged  roar  from  the  top,  and  the  noise  of  falling  rocks.  We  were 
in  the  woods,  and  could  not,  of  course,  see  the  top  of  the  mountain.  On 
reaching  the  place  where  the  horses  were  left,  the  coolie  with  them 
said  there  had  been  an  eruption,  rocks  fiBtUing  down  the  sides  of  the 
mountain. 

It  was  a  tedious  journey  returning  to  the  camp  at  the  lake  through 
the  long  grass,  which  got  entangled  in  one's  legs  and  the  stirrups. 
We  reached  the  camp  just  before  sunset,  and  on  the  next  day  returned 
to  the  Tengger. 

The  lava  of  the  Smeroe  is  a  beautiful  green  rock  with  well-defined 
plagioclase  crystals,  the  glassy  ground-mass  giving  a  vitreous  or 
resinous  lustre :  it  is  a  pyroxene  andesite.  At  the  northern  foot  of  the 
oone  there  is  an  older  lava  which  has  a  red  colour,  arifling  from  the 
decomposition  of  its  ferruginous  ingredients,  also  containing  plagioclase 
phenocrysts  and  some  pyroxene. 
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ASIA. 

Afqhanistak. 

*  Afghanistan.*    By  Angus  Hamilton.    London :  Heinemann.    1906.    Map  and 

IUuiiralion$.    Price  25«.  net. 

As  an  amateur  contributor  of  useful  information  to  the  Intelligence  Department  of 
the  War  Office,  Mr.  Angus  Hamilton  probably  stands  unrivalled.  The  results  of  a 
yearns  travel  in  Central  Asia  and  a  year's  study  of  the  literature  bearing  on  the  subject 
of  Afghanistan  are  combined  in  this  one  volume,  and  if  the  year's  travel  did  not 
take  him  over  the  borders  of  Russia  into  Afghanistan  itself,  it  at  any  rate  enabled  him 
to  collect  a  mass  of  information  at  first  hand  bearing  on  the  relations  of  Russia  to 
that  ooimtry  which  may  be  accepted  thankfully  as  a  most  useful  contribution  to  our 
knowledge  on  the  subject  If  the  subject-matter  of  the  book  had  been  the  Russian 
borderland  in  Central  Asia  rather  than  *'  Afghanistan,"  it  would  perhaps  have  been 
more  within  the  limits  of  the  author's  grasp.    So  far  as  Afghanistan  is  concerned, 

solidification  of  the  top  of  the  molten  lava,  there  is  not  a  free  transit  of  the  steam  from 
below ;  acoordiugly,  as  the  bubbles  of  steam  rise  from  the  molten  lava,  the  steam  ooUeots 
over  the  column  and  in  the  crevices  and  oayities  of  the  plag  of  d^rtt,  until  sufficient 
pressure  is  generated  for  the  steam  to  force  an  exit,  blowing  out,  with  also  small 
quantities  of  liquid  lava,  blocks,  sand,  and  clouds  of  dust  As  the  blocks  and  other 
materials  settle  down  and  rearrange  themselves  after  the  passage  of  the  steam  blast, 
and  solidification  of  the  top  of  the  lava  column  is  taking  place,  the  barrier  must  vary  in 
effectiveness,  and  this,  together  with  the  extent  of  ebullition  in  the  liquid  lava,  would 
influence  the  force  and  frequency  of  the  outbursts. 


I 
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Mr.  Hamilton  has  neoessarilj  been  dependent  on  the  work  of  others,  and  his  selection 
of  authorities  is  not  always  a  happy  one.  Any  compilation,  however,  which  lumps 
together  in  one  review  so  much  information  gathered  from  so  wide  a  field  must 
have  a  considerable  value — ^the  value  which  an  official  gazetteer  would  have  if  it 
were  offered  to  the  public  by  the  War  Office.  As  no  such  offer  is  likely  to  be  made, 
Mr.  Hamilton's  book  will  probably  rank  as  a  standard  book  of  reference  for  many 
years  to  come.  Mr.  Hamilton's  style  of  writing  naturally  lapses  occasionally  into 
that  of  the  gazetteer  rather  than  of  a  popular  descriptive  geographical  work,  and  his 
UBS  of  Russian  and  Persian  equivalents  for  measures,  weights,  and  distances  does 
not  add  clearness  to  his  statements.  Nor  can  the  map  be  altogether  commended 
as  an  enlightened  illustration  of  modem  Asiatic  geography.  The  spelling  is 
inconsistent  It  might  almost  be  regarded  as  one  of  those  ''  reversions "  to  an 
original  type  which  occasionally  check  the  course  of  a  too  rapid  development  in  the 
general  scheme  of  natural  progress.  The  map  is  not,  however,  the  only,  nor  the 
most  important,  part  of  the  book  which  wants  amendment  in  order  to  bring  it  to 
the  level  of  modem  requirement.  The  extreme*  pessimism  of  Mr.  Hamilton's  views 
as  regards  Russia  is  happily  rare  in  these  days ;  when  the  real  value  of  Russia  as 
a  military  power,  and  the  possibilities  of  an  annexation  of  India  to  her  Asiatic 
dominions  after  a  successful  invasion  through  Afghanistan,  are  weighed  by  the 
light  of  what  is  positively  known  both  of  her  powers  of  offensive  military  action 
and  of  the  physical  difficulties  of  the  Afghan  bufferiand.  Also,  Mr.  Hamilton  treats 
the  question  too  much  from  the  European  standpoint,  as  if  it  were  the  question 
of  a  fight  between  two  European  countries  for  the  possession  of  a  slice  of  Asia. 

Needless  to  say,  this  is  not  the  popular  view  of  the  subject  either  in  Afghanistan 
or  in  India,  as  Mr.  Hamilton  would  have  learned  had  he  been  in  those  countries. 
In  Asia  it  is  regarded  as  an  Asiatic — as  a  Mohammedan — problem,  and  the  question 
at  issue  is  the  destmction,  or  maintenance,  of  that  which  many  Asiatics  regard  as 
the  first  Mohammedan  state  in  the  world.  As  to  the  fighting  capacity  of  Afghan- 
istan, the  author  adopts  the  superficial  view  that  an  Afghan  army  would  be  a 
contemptible  force  in  the  field,  basing  his  theory  on  want  of  discipline,  of  leading, 
and  of  modem  military  weapons.  The  last  want  may  certainly  be  remedied,  and 
the  two  first  would  admit  of  much  modification  under  the  pressure  of  actual  service. 
Without  any  of  these  three  imdoubtedly  important  factors  in  the  composition  of  an 
efScient  military  force,  it  is  not  for  Englishmen  to  belittle  Afghan  fighting  capacity 
¥dth  the  memory  of  the  Ehaibar,  of  Maiwand,  Kandahar,  Sherpur,  and  Ahmed 
Khel  fresh  in  our  memories.  But  this  is,  after  all,  but  idle  speculation.  It  would 
have  been  more  to  the  purpose  if  Mr.  Hamilton  had  given  us  his  views  on  the 
possibility  of  the  existence  of  any  basis  for  a  sound  and  lasting  agreement  (as  agree- 
ments go  in  this  changeful  world)  with  Russia,  arising  out  of  her  own  schemes  for 
peaceful  developments  in  Asia,  or  out  of  ours.  In  the  opinion  of  some  of  those  who 
should  be  competent  to  judge,  such  a  basis  does  exist ;  and,  inasmuch  as  we  are 
approaching  gently  and  slowly,  but  surely,  towards  that  point  where  a  mutual 
recognition  of  the  advantages  of  an  international  agreement  will  become  the  popular 
view,  we  shall  probably  soon  hear  more  about  it.  Setting  aside  Mr.  Hamilton's 
pessimistic  views,  we  are  only  too  glad  to  recognize  the  value  of  his  book.  His 
patience  and  his  research  have  resulted  in  the  best  general  compendium  of  the 
actual  condition  of  affairs  in  Afghanistan  as  they  exist  at  the  beginning  of  the 
twentieth  century  that  has  yet  been  given  to  the  public,  and  even  when  the  lapse 
of  a  few  more  years  may  make  large  alterations  in  his  statistics,  and  witness  a 
possible  total  change  of  face  on  the  part  of  the  ruling  authorities  in  Afghanistan, 
the  book  will  still  be  valuable  for  the  wealth  of  accurate  detail  which  it  contains 
about  much  which  is  as  permanent  as  the  everlasting  hilla. 

T.  H.  H. 
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Centbal  Asia. 

*Mougolia  i  Kam.  Tnidi  Ekspeditsii  Imperatorskavo  Basskavo  Geugraphicbeskavo 
Obshchestva,  coverehenno  y'  1899-1901  gg.,  pot  rukoYocLstTom  P.  K.  KozIote/ 
Vol.  i.  parts  i.  and  ii.    St  Petersburg :  1905.    Pp.  732. 

Eham  was  the  proposed  goal  of  Prjevalski's  fifth  expedition,  which  he  did  not^ 
live  to  carry  out,  and  Roborovski  was  struck  down  by  illness  on  the  threshold  of 
Eastern  Tibet.  Kozlof,  who  had  accompanied  Prjevalski,  Pevtsof,  and  RoboroTski, 
determined  to  explore  this  part  of  Central  Asia,  and  in  the  spring  of  1899  crossed 
the  frontier  to  Eobdo,  whence  he  gained  the  Mongolian  AltaL  East  of  the  meridian 
of  Eobdo  this  range  assumes  a  different  character,  rising  only  in  three  points  above 
the  limit  of  perpetual  snow,  and  partaking  of  the  drought  of  the  adjacent  Gobi. 
Having  made  an  excursion  from  the  Artza-Bogdo  mountains  into  the  GK>bi,  the 
expedition  turned  southwards  to  the  Euku-nor  and  westwards  to  Tsaidam.  Then 
began  the  most  interesting  part  of  the  journey,  in  which  Eozlof  and  his  ctHnpanions 
marched  through  the  little-known  country  of  Eham  as  far  south  as  the  Tidnity  of 
Chamdo,  returning  northwards  by  a  more  easterly  route  from  Ehor-Gramje  on  the 
Ja-chu.  South  of  the  Dividing  range,  between  the  basins  of  the  Hwang-ho  and 
Yang-tse-kiang,  three  great  ranges  running  from  north-west  to  south-east  were 
crossed,  to  which  Eozlof  gave  the  names  of  the  "  Pundit  A.-E  V  "  The  Imperial 
Russian  Geographical  Society,"  and  "  Woodville  Rockhill,"  while  a  smaller  range  on 
the  upper  Yaog-tse-kiang,  or  Di-chu,  was  selected  to  commemorate  the  unfortunate 
Dutreuil  de  Rhins.  These  mountains  are  of  considerable  height — ^up  to  18,000  feet 
at  least,  and  many  of  the  passes  are  over  15,000  feet.  The  country  contrasts  stron^y 
with  Tibet  proper.  Being  within  the  range  of  the  south-west  monsoon  from  the 
Indian  ocean,  it  receives  abundant  precipitation.  The  valleys  are  clothed  with 
vegetation,  which  becomes  more  luxuriant  towards  the  south,  in  the  basin  of  the 
Mekong,  and  harbours  a  large  variety  of  wild  animals  and  game  birds.  Even  in 
winter  the  climate  is  mild  for  such  an  altitude. 

At  the  Mekong  Eozlof  reached  the  furthest  point  of  his  journey,  being  prevented 
by  the  armed  opposition  of  the  Tibetans  and  the  protests  of  the  authorities  from 
entering  the  sacred  province  of  Lhasa,  or  even  visiting  Chamdo.  On  his  homeward 
journey  he  again  passed  by  the  Euku,  and  crossed  the  Gobi  by  a  route  to  the  west 
of  Prjevalski's.  He  has  much  to  say  on  the  manners  and  customs  of  the  Mongols 
and  the  people  of  Eham,  and  on  the  flora  and  fauna  of  the  country.  Among  the 
specimens  he  obtained  was  the  "jara"  {Nemorhcedus  khamensis\  a  link  between 
the  antelope  and  the  goat,  the  Chinese  leopard  (Felis  fontaniert),  the  white  Tibetan 
pheasant  {Crossoptilon  ihibetanum),  and  the  ape  (Macctctta  vestitus).  This  animal 
is  never  molested  by  the  natives,  who  fear  to  incur  the  guilt  of  murder  by  killiog 
a  creatmre  so  like  a  human  being.  Eozlof  is  the  first  traveller  who  has  navigated 
the  Central  Asiatic  lakes  to  any  great  extent,  having  taken  with  him  a  collapsible 
boat  with  a  view  to  collecting  plankton. 

The  work  is  accompanied  by  maps,  showing  the  geographical  results  of  the 
exploration,  which  was  extended  on  either  side  of  the  main  route  by  the  excursions 
of  Eozlofs  companions,  MM.  Eaznakof  and  Ladigin.  Some  of  the  excellent  views 
represent  charming  Alpine  scenery,  and  one  strikingly  portrays  the  utter  desolation 
of  the  Gobi  hills. 

AMERICA. 

Alaska. 

*  The  Geography  and  Geology  of  Alaska :  a  Summary  of  Existing  Enowledge.'  By 
H.  Brooks.    With  a  section  on  Climate  by  Cleveland  Abbe',  jr.,  and  a  Topographic 
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Map  and  Descriptiou  thereof  by  B.  U.  Goode  (U.S.  Geological  Survey,  Professional 
Paper  No.  45).  Washington :  Government  Printing  Office.    1906.   Maps  and  Plates. 

Alaska,  though  still  only  an  "  unorganized  territory,  district,  or  colony  "  of  the 
United  States,  without  a  territorial  form  of  government,  is  developing  so  rapidly 
that  the  attention  of  many  explorers  and  surveyors — officials  of  the  Federal  Govern- 
ment as  well  as  private  investigators — has  been  turned  to  it.  Within  the  last  eight 
years  papers  and  books  on  the  coimtry  have  appeared  in  great  numbers,  so  that  an 
official  summary  of  existing  knowledge  is  especially  welcome  to  the  student  of 
geography.  Very  great  progress  has  indeed  been  made  in  this  short  period  in  the 
investigation  of  both  the  topography  and  geology  of  Alaska,  and  it  is  now  possible 
to  obtaiu  some  idea  of  the  relationship  between  the  structure  and  surface  features  of 
the  country,  though  the  conclusions  on  this  subject  must  be  only  tentative  as  yet. 
The  detailed  topography  is  very  complicated,  and  the  country  is  best  treated  of  in 
its  four  main  natural  regions — the  Pacific  Mountain  system,  the  Central  Plateau, 
the  Rocky  Mountain  system,  and  the  Arctic  Slope  region — which  are  continuations 
northwards  and  westwards  of  the  familiar  orographic  divisions  of  the  western 
United  States  and  Canada.  The  Pacific  system  is  a  mountain  mass  from  100  miles 
to  200  miles  wide,  rising  steeply  from  the  coast  and  generally  dropping  sharply 
on  the  northern  side  to  the  interior  plateau.  It  consists  of  four  main  divisions— the 
coast,  Alaska,  St.  Elias,  and  Aleutian  ranges — and  these  all,  with  the  exception  of 
the  last,  which  is  volcanic  in  origin,  its  anticlinal  axis  (north-east  to  south-west) 
showing  a  series  of  cones  of  the  typical  ash-built  form,  give  evidence,  in  the  striking 
uniformity  of  the  height  of  their  summits,  of  having  been  carved  out  of  an  older 
highland  whose  surface  had  been  previously  base-leveled.  The  whole  pacific  zone 
has  been  subject  to  many  dynamic  revolutions,  but  these  crustal  movements  have 
had  no  direct  etifect  on  the  present  topography,  which  is  of  a  very  youthful  character. 
In  the  Alaska  range  the  main  central  mass  of  the  system  (crest-line  from  80(X) 
to  10,000  feet),  the  presence  of  enfolded  Eocene  beds  in  the  heart  of  the  mountains, 
indicates  extensive  disturbance  since  early  Tertiary  times,  and  the  uplift  from 
which  the  present  mountains  were  carved  was  probably  later  than  this  Eocene 
deformation,  and  took  place  in  the  middle  or  later  Tertiary  period.  It  was  a 
differential  elevation,  with  its  maximum  line  along  the  present  crest  of  the 
mountains,  and  the  uplift  rejuvenated  the  sluggish  river  systems  of  the  old  pene- 
plain, and,  being  slow  and  probably  intermittent,  the  larger  streams  were  able  to 
maintain  their  old  valleys,  so  that  the  present  main  drainage  channels  have  been 
determined  by  antecedent  conditions. 

The  Rocky  Mountain  system  is  of  about  the  same  width  as  the  Pacific  zone,  but 
has  a  less  marked  relief,  its  crest-line  being  from  5(X)0  to  8000  feet  high.  It  rises 
from  the  central  plateau  in  a  gradual  slope,  but  drops  sharply  to  the  plain  of  the 
north.  This  region  is  less  known  than  the  southern  mountain  system,  but  sufficient 
evidence  has  been  obtained  to  show  that  it  also  has  been  subject  to  many  periods  of 
disturbance.  Two  anticlinal  axes  can  be  distingiiished,  separated  by  a  broad 
syncline,  following  an  east-to-west  line.  The  last  of  the  crustal  movements  must  have 
taken  place  in  early  Tertiary  times,  as  the  Eocene  strata  are  gently  folded,  while 
the  Pliocene  are  undisturbed.  Like  the  Pacific  zone,  this  region  was  then  reduced  to 
a  peneplain,  and  subsequently  uplifted  along  the  same  east-to-west  line,  the  rivers 
taking  consequent  courses  to  the  north  and  south.  The  main  drainage,  as  far  as  it 
is  known,  is  transverse,  only  the  smaller  tributaries  taking  longitudinal  courses,  with 
the  exception  of  the  Kobuk  and  Noatak  rivers,  which  flow  in  broad  longitudinal 
valleys,  dividing  the  western  end  of  the  system  into  distinct  ranges. 

The  central  region  of  Alaska  is  a  dissected  plateau,  whose  surface  is  cut  up  by 
numerous  river-channels,  the  interstream   areas   presenting  an  even  flat-topped 
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appearance.  These  have  no  constant  relation  to  rock  structure,  being  formed  by  the 
upturned  edges  of  both  hard  and  soft  strata,  and  the  surface  is,  in  fact,  "  entirely 
discordant  to  the  highly  contorted  metamorphic  rocks  which  make  up  much  of  the 
plateau."  Its  general  form  is  that  of  a  broad  shallow  trough,  the  axis  coinciding 
with  the  river  Yukon,  from  4000  to  6000  feet  high  at  the  edges,  and  3000  feet  in 
the  centre.  The  rivers  have  carved  out  broad  valleys  several  thousand  feet  below 
the  summit  level,  with  gently  sloping  sides,  except  in  a  few  cases  where  recent 
local  uplift  has  caused  an  acceleration  of  stream- cutting.  A  not  uncommon  feature 
of  the  plateau  is  the  presence  of  broad  fiat  lowlands,  shut  in  by  steep  scarps  in  the 
surrounding  highlands.  The  Yukon  flats,  with  an  area  of  about  20,000  square  miles, 
is  the  largest  of  these  "  basin  lowlands,"  the  existence  of  which  is  expliuned  by 
changes  in  the  cutting  power  of  the  streams  caused  by  barriers,  probably  due  to 
warpings  in  the  crust  of  the  Earth.  Within  the  basins  the  rivers  are  sluggish,  and 
aggradation  is  going  on,  while  in  the  narrow  exits  the  channels  are  being  rapidly 
put  down. 

The  Yukon  plateau  is  the  oldest  part  of  Alaska,  containing  a  belt  of  Archsan 
gneiss,  and  here,  probably,  lies  the  protaxis  of  the  north-eastern  part  of  the 
continent.  The  Eocene  sandstones  and  conglomerates  of  the  Yukon  valley  are 
closely  folded  and  faulted,  so  that  the  base-leveling  of  the  plateau  must  have  been 
as  late  as  the  middle  Tertiary  period. 

The  correlation  of  the  various  peneplains  is  a  matter  of  considerable  importance 
in  the  interpretation  of  the  physiographic  history  of  the  Alaskan  r^on.  Mr. 
Spencer  has  already  contended  that  the  Pacific  Mountain  system  and  the  Yukon 
plateau  were  planated  at  the  same  period,*  either  late  Eocene  or  Miocene,  and  that 
the  present  relief  is  largely  due  to  subsequent  differential  uplift.  The  author  of  the 
present  monograph  supports  that  contention,  and  further  correlates  with  these 
peneplains  that  of  the  northern  Bocky  Mountain  zone,  which  Mr.  Schrader  had 
considered  to  be  an  older  planation  surface.  Mr.  Brooks  includes  also  the  Anak- 
tuvuk  plateau,  on  the  northern  margin  of  the  Bockies,  forming  part  of  the  Arctic 
Slope  region,  ^which  is  very  similar  in  character  to  the  Yukon  plateau.  It  is 
about  60  miles  wide,  and  stands  at  an  elevation  of  2600  feet,  falling  in  a  well- 
marked  escarpment  to  the  lower  level  of  the  coastal  plain,  a  constructional  plateau 
of  fluvial  formation. 

The  coast-line  of  the  Arctic  ocean,  and  that  of  the  Bering  sea  also,  is  uniformly 
straight,  with  gentle  inland  slopes,  broken  in  parts  by  a  series  of  terraces  marking 
old  sea-beaches  and  indicating  recent  elevations.  The  Pacific  shore-line,  on  the 
other  hand,  is  very  irregular,  with  numerous  deep  inlets,  suggesting  recent  de- 
pression. But  although  these  fiords  of  south-eastern  Alaska  have  all  the  cha- 
racteristics of  a  drowned  topography,  it  must  be  noticed  that  much  of  the  erosion  of 
the  channels  now  below  high-water  line  was  the  result  of  glaciation.  Except  in 
this  region,  however,  glaciation  has  had  only  a  small  effect  on  the  topography.  The 
ice  from  the  coast  and  St.  Elias  ranges,  uniting  with  the  cordilleran  glacier,  did 
indeed  block  the  southward-fiowing  streams,  such  as  the  Alsek,  and  divert  them  to 
the  Yukon,  and  in  the  case  of  this  river  the  diversion  of  some  of  its  headwaters 
has  been  permanent.  In  all  the  higher  ranges,  also,  cirques  and  U-sbaped  valleys 
are  the  typical  forms,  but  they  are  regarded  as  only  modifications  of  a  previous 
topography.  N.  E.  M. 


*  A.  G.  Spencer,  **  The  Pacific  Mountain  System  in  British  Golnmbia  and  Alaska." 
Bull,  Gecl.  Soc.  Amer,,  vol.  14. 
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GENERAL. 

HiSTOBT  OF  COLONIZAIION. 

'  Die  Territoriale  Entwioklnng  der  EaropaiBohen  EolonioD.'    By  Prof.  Dr. 
Alexander  Snpan.    Qotha :  Justus  Perthes.    1906. 

In  his  desire  to  supply  a  marked  deficiency  in  our  historical  literature,  the 
author  of  this  work  has  attacked  a  subject  which  might  well  daunt  the  most 
learned  and  industrious  historian.  To  crowd  into  the  space  of  a  single  yolume  the 
world-wide  expansion  of  the  territory  and  influence  of  the  European  races  during 
the  last  four  centuries,  eyen  with  the  proviso  that  the  work  is  to  be  a  compilation 
rather  than  a  monument  of  original  research,  is  a  task  requiring  special  aptitudes 
and  methods,  if  the  result  is  to  be  anythiDg  more  than  a  mere  dictionary  of  reference. 
The  chronological  rather  than  the  regional  treatment  is  adopted  as  being  most  suited 
to  the  object  in  view ;  and  the  work  is  divided  into  periods,  in  each  of  which  is 
set  out  the  territorial  development  of  all  the  different  regions  of  colonization.  It 
is  evident  that  only  on  some  such  principle  can  the  essential  unity  of  the  whole 
movement  of  expansion  be  preserved.  But  there  are  two  kinds  of  chronology — ^that 
of  the  chronicler  and  that  of  the  historian.  The  use  of  dates  depends  on  the  point 
of  view  adopted,  and  a  list  of  dates  explains  nothing,  in  the  absence  of  a  clear 
expression  of  the  principles,  either  political  and  economic  or  geographical,  which 
underlie  the  facts  enumerated.  The  principle  of  orderly  development,  particularly 
in  the  earlier  part  of  the  book,  is  often  so  buried  under  a  mass  of  details  that  it  can 
be  disinterred  only  with  the  utmost  difficulty.  Dates  in  large  numbers  are  inserted 
which  would  be  more  in  place  in  a  detailed  study  of  special  regions,  and  place- 
names  frequently  occur  which  could  hardly  be  marked  on  a  world-scale  map, 
while  the  insets  in  the  text  do  not  always  supply  the  deficiency.  In  short,  the 
excellent  general  maps  at  the  end  of  the  volume  give  a  clearer  idea  of  the  broad 
features  of  colonial  development'  than  the  text  to  which  they  are  related.  This 
superabundance  of  detail  is  less  in  evidence  in  the  sections  dealing  with  the 
nineteenth  century.  There  is  more  criticism  and  less  uncorrelated  fact.  The 
individuality  of  the  author  asserts  itself  with  good  results,  and  so  we  have  an 
interesting  and  well-reasoned  account  of  recent  changes.  The  value,  to  the  English 
reader,  lies  particularly  in  the  standpoint  of  the  author.  The  interpretation  of 
the  motives  and  methods  of  English  colonial  policy  by  a  foreign  critic  is  sometimes 
startling,  and  always  gives  food  for  thought.  The  whole  volume  will  be  found 
very  usefid  for  reference,  as  the  author  is  careful  to  give  his  authorities,  and  has 
worked  out  the  subject  with  great  completeness.  He  has  given  in  convenient 
shape  information  on  neglected  subjects  and  odd  comers  of  the  Earth  which  has  * 
hitherto  been  inaccessible  to  the  ordinary  reader.  But  to  the  geographer  or 
historian  who  expects  to  find  new  points  of  view,  the  volume  is  likely  to  prove 
disappointing ;  while  the  want  of  proportion  between  details  and  general  scheme 
detracts  greatly  from  its  value  to  the  casual  student.  I'he  dates  for  the  maps  are 
well  chosen,  and  the  most  fruitful  method  of  study  would  probably  be  to  examine 
the  maps  first  with  care,  and  then  to  seek  the  explanation  in  the  details  of  the  text. 

A.  J.  S. 

An  Autobiography. 

<  A  Varied  Life.'    By  General  Sir  Thomas  Edward  Gordon.    London :  Murray. 

1906.    Mapi  and  lUustratianB.    Fries  15«.  net 

The  interest  of  Sir  Thomas  Gordon's  autobiography  commences,  from  the 
geographical  point  of  view,  with  his  appointment  as  second  in  command  to  the 
Kaihgar  Diplomatic  Mission,  during  the  course  of  which  a  flood  of  light  streamed 
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across  the  bidden  areas  of  Asia,  about  wbicb  only  tbe  scantiest  information  had 
hitherto  been  available.  The  writer's  experiences  were  published  in  the  'Roof  of 
the  World/  perhaps  the  most  striking  and  appropriate  title  ever  given  to  a  book, 
which  title,  it  is  interesting  to  learn,  was  suggested  by  the  late  Sir  Henry  Yule. 

Sir  Thomas  (Gordon  was,  most  appropriately,  appointed  to  meet  the  late  Amir 
Abdur  Rahman  when  His  Highness  visited  Lord  Mayo  and  Rawul  Pindi ;  but  of 
still  greater  interest  is  the  account,  albeit  an  extremely  brief  one,  of  the  author^ 
journeys  in  Persia,  during  the  course  of  which  be  visited  the  Karun  valley,  Yezd, 
and  Tabriz.  As  is  only  natural,  the  military  aspect  is  repeatedly  referred  to,  and 
illustrations  are  given  of  the  Zil-u-Sultan*s  troops,  which  were  unfortunately  dis- 
banded nearly  twenty  years  ago,  but  the  memory  of  which  will  perhaps  encourage 
the  Persian  reformer  of  to-day.  To  conclude.  Sir  Thomas  Gordon's  career,  if  it 
does  nothing  more,  may,  at  any  rate,  prove  to  our  youth  what  a  fascinating  life  of 
adventure,  combined  with  interest,  is  still  to  be  found  in  the  gorgeous  East. 

P.  M.  S. 
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EUBOPS. 

The  New  Bonte  to  Ireland. — The  new  route  to  the  south  of  Ireland  inaugurated 
by  the  Great  Western  Railway  Company  was  opened  for  public  traffic  on  August  30. 
Since  the  opening  of  the  Severn  tunnel  and  other  improvements  in  the  Great 
Western  route  to  South  Wales,  the  most  serious  undertaking  has  been  the  provision 
of  harbour  facilities  near  Fishguard,  which  has  long  been  recognized  as  the  most 
favourable  starting-point  for  the  cross-channel  service.  The  exact  spot  chosen  for 
the  harbour  was  at  Goodwick,  a  little  west  of  Fishguard,  which  lies  in  a  sheltered 
bay,  but  has  hitherto  entirely  lacked  accommodation  for  shipping.  Extensive 
blasting  of  the  cliff,  and  the  building  of  a  breakwater  on  the  one  exposed  quarter, 
have  now  supplied  a  harbour  with  a  minimum  of  20  feet  of  water  at  the  quay- 
side. The  corresponding  port  on  the  Irish  side  is  at  Rosslare  on  Wexford  bay, 
which  is  reached  by  a  service  of  turbine-propelled  steamers,  capable  of  a  speed  of 
22^  knots.  Cork  is  reached  in  13  hours  from  London,  Eillamey  in  less  than 
14  hours;  the  time  taken  from  London  to  Fishguard  being  5^  hours,  and  from 
Fishguard  across  the  channel  to  Rosslare,  3  hours  20  minutes.  It  is  claimed  that 
Fishguard  will  attain  importance  in  the  future  in  connection  with  the  mail  route 
to  New  York  and  the  trans-oceanic  services,  being  some  50  miles  nearer  to  New 
York  than  Plymouth,  115  miles  nearer  than  Liverpool,  and  about  175  miles  nearer 
than  Southampton. 

Encroaobinents  of  the  Sea  on  the  Coast  of  Mecklenburg.— The  Mecklen- 
burg coast  has,  like  other  of  the  lands  bordering  the  North  Sea  and  Baltic,  from 
time  to  time  suffered  losses  from  the  encroachments  of  the  sea,  the  last  occafdon  on 
which  a  severe  inroad  occurred  being  in  December,  1904,  when,  as  the  result  of  storms 
from  the  south-west  and  north-west,  veering  ultimately  to  the  north-east,  the  level 
of  the  sea  became  abnormally  raised  on  this  coast,  and  considerable  damage  resulted. 
The  changes  thus  effected  were  soon  afterwards  carefully  examined  by  Prof.  Geiuitz, 
of  Rostock,  who  has  long  been  intimately  acquainted  with  the  physical  features  of 
this  coast,  and  had,  only  in  1903,  published  a  memoir  on  the  encroachments  of  the 
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thereon.  The  results  of  his  most  reoent  study  have  been  printed  as  No.  16 
of  the  Mitteilungen  aus  der  Orossherxogl,  Mecklenburg.  Oeologischen  Landesanstalt 
(Rostock,  1906),  accompanied  by  a  series  of  excellent  photographs,  in  some  cases 
showing  the  state  of  the  coast-line  before  as  well  as  after  the  storm  of  1904. 
The  structure  of  the  coast  varies  in  different  localities,  and  Dr.  G^ioitz  traces 
in  an  instructiiye  way  the  corresponding  differences  in  the  effects  of  the  onslaught 
of  the  waves.  Dunes  fringe  the  coast  in  places,  whilst  elsewhere  there  is  an  abrupt 
cliff  formed  of  sandy  and  marly  strata,  known  by  the  name  of  **  klint.**  As  a  general 
role  the  dunes  were  found  to  have  efficiently  protected  the  land  behind  them,  though 
often  in  great  measure  destroyed  themselves  and  occasionally  breached  so  that  the 
sea  flooded  the  low-lying  tracts  on  the  landward  side.  On  the  other  hand,  the  cliffs 
were  frequently  undermined  so  that  large  slices  collapsed ,  and  it  was  in  these  cases 
that  the  most  serious  loss  of  land  occurred.  The  shore  has  of  late  years  been  pro- 
tected by  a  series  of  low  breakwaters,  and  these  suffered  considerable  damage,  though 
their  beneficial  effect  was  traceable,  not  only  directly,  but  by  means  of  the  accumu- 
lation of  beach  material  to  which  they  had  given  rise.  A  measure  of  this  accumu- 
lation was  afforded  at  one  spot  by  a  large  block  of  granite  which  had  fallen  from  the 
cliff,  and  in  a  short  time  had  been  completely  buried.  At  another  spot  Dr.  Geinitz 
was  able  to  accurately  measure  the  retreat  of  the  cliff  face  (1  metre)  by  the  aid  of 
a  block  whose  previous  distance  from  it  had  been  known.  He  also  gives  photo- 
graphs showing  the  position  of  a  tree,  relatively  to  the  shore,  before  and  after  the 
storm,  having  chosen  it  as  an  example  of  the  action  of  the  prevailing  winds. 
The  greatest  loss  amounted  to  over  20  yards,  this  occurring  on  the  margin  of  the 
Rostock  heath,  an  area  composed  of  sands,  etc.,  apparently  not  much  above  sea-level. 
By  the  removal  of  these  strata,  the  underlying  peaty  beds  were  in  places  laid  bare 
on  the  shore.  Dr.  Geinitz  noticed  that  new  accumulations  of  sand  were  already 
forming  in  places,  and  expresses  the  hope  that  the  dunes  may  re-establish  them- 
selves before  the  next  severe  inroad  occurs. 

Anthropogeography  of  Sonthem  Bavaria.— An  article  by  Dr.  J.  Reindl  in 

the  Mitteilungen  of  the  Munich  Geographical  Society  (1,  part  iv.)  demonstrates,  with 
copious  illustrative  detail,  how  the  geography  of  a  region,  more  particularly  its 
orography  and  geological  structure,  prescribes  the  mode  of  human  settlement,  and 
exercises  a  determining  influence  on  the  character  of  its  population  and  their  mode 
of  settlement.  The  region  dealt  with  ranges  from  the  Bavarian  frontier  in  the  south, 
northwards  to  the  southern  edge  of  the  Jura  and  the  Bavarian  forest,  and  from 
the  Lake  of  Constance  and  the  Iller  on  the  west  to  Salzach  and  the  Inn  on  the  east. 
This  region  is  highly  diversified,  not  only  in  its  orographical  and  geological,  but  also 
in  its  anthropological  features.  Very  different  is  the  anthropology,  e.^.,  of  the  some- 
what retired  but  fruitful  Algau  from  that  of  the  unfruitful  but  more  accessible  moun- 
tain systems  of  old  Bavaria ;  that  of  the  undulating  moraine  zone  of  the  Outer  Alps 
from  that  of  the  plain  of  Munich.  Even  in  districts  geologically  and  orographicaUy 
alike,  there  is  room  for  important  anthropological  differences.  The  Lech,  e.^.,  not 
only  divides  language  from  language  and  people  from  people ;  it  still  to-day  divides 
also  Alemannian  from  Bavarian  settlements.  By  its  endless  arms,  its  woody,  rushy, 
marshy,  and  sandy  islands,  and  its  vast  inundations,  it  opposed  great  difficulties  to 
transit.  Further,  its  meridional  course  intersected  all  west  to  east  ways,  and  im- 
posed a  barrier  on  expeditions  of  peoples,  armies,  and  trade.  Hence  its  military 
importance  and  the  sharp  line  of  demarcation  it  drew  between  the  inhabitants  on 
either  side,  also  in  a  moral  sense.  The  anthropogeography  of  the  region  falls, 
therefore,  into  that  of  Swabia  on  one  side  and  of  Bavaria  on  the  other.  The  former, 
again,  is  divided  into  five,  the  latter  into  six,  sections.  A  preliminary  historical 
survey  notes  how  on  an  underlying  settlement  of  lake  dwellers,  probably  Keltic,  as 
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authenticated  in  the  case  of  the  Wiinn, 'Chiem,  Schlier,  St«ffel,  Ri^ 
latces,  came  the  improu  of  Roman  rule.  At  the  end  of  the  fifth  oantnrf, 
names  of  the  inhabitants  of  this  region,  bo  far  bh  not  newly  immignnt 
a  Roman;  thereon  followed  the  Q^rman  immigration.  The  BkTartani 
irere  Marcomanni  and  Quad!  who  had  formerly  taken  poswarion  of  the 
Keltic  ISoii  (Bohemia),  and  thence  transferred  the  name  to  their  new 
As  in  England  the  Anglo-Saxons  gave  the  nama  of  Welali  to  tlM 
Britons,  so  did  the  Bavarians  to  the  Romaaized  Kelta,  aa  ia  to  be  «ee& 
Wdlchtniee,  etc.  Stvabia,oatheothBr  hand,  became  the  poseewion  of  the 
Begardlvaa  of  the  Roman  form  of  settlemeat,  the  OernuuiH  transplanted 
ion  their  own  type  of  eettlameDt,  which  snbsiBts  in  part  to  the  pment 


Thi  II«w  FrontieT  of  the  Adea  Proteotorftta.— We  are  indebted  to  Qm 

IjDirector  of  Military  Operations  for  the  copy  of  a  map  prepared  at  the  War  Office, 
I'ahowing  the  new  frontier  of  the  Aden  Protectorate,  from  which  the  accompanying 
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sketch  has  been  reduced.  The  boundary  has  hitherto  been  shown  somewhat 
vaguely  on  our  maps,  and  had  given  rise  to  frequent  local  disputes,  when,  in 
November,  1901,  an  Anglo-Turkish  Commission  was  appointed  to  carry  out  surveys 
on  the  spot  with  a  view  to  its  demarcation.  The  results  of  the  labours  of  the  com- 
missioners were  embodied  in  an  agreement  signed  in  April,  1906,  according  to  which 
the  boundary  was  definitely  accepted  by  both  parties  as  shown  in  the  accompanying 
map.  It  will  be  noticed  that  to  the  south-west  the  line  runs  down  to  Husn  Murad, 
not  far  from  Perim  island,  though  it  has  frequently  been  shown  as  reaching  the  sea 
considerably  further  east. 

Mr.  Calvert's  Journey  in  Western  Tibet.— An  interesting  journey  in 

Western  Tibet  has  been  carried  out  by  Mr.  H.  Calvert,  Assistant  Commissioner 
of  Kultu  He  crossed  the  frontier  to  Shipki  on  July  17  last,  and  proceeded  to- 
wards Gktftok  by  the  summer  route,  which  had  not  been  previously  traversed  by 
any  European.  Crossing  the  Chumurti  plain  (15,500  feet)  and  the  Laoche  La,  the 
party  reached  Gkutok,  a  tiny  hamlet  of  fourteen  or  fifteen  houses  and  a  few  tents. 
Thence  Mr.  Calvert  proceeded  to  Gargunsa,  a  miserable  hamlet  in  a  swamp,  though 
for  nine  months  the  head-quarters  of  Nari  Ehorsum,  a  province  60,000  square  miles 
in  area.  The  return  journey  to  Gartok  was  made  through  unmapped  country,  and  was 
attended  with  some  difficulty.  On  August  20,  Mr.  Calvert  and  the  deputy  collector 
of  Almora  set  off  for  the  goldfields,  reaching  Chukang  on  the  Indus  by  a  hitherto 
unknown  route.  The  river  was  here  small  and  fordable,  flowing  in  a  steep  narrow 
valley.  Thok  Jalung,  the  famous  goldfield,  was  found  to  be  practically  deserted, 
all  the  diggers  having  migrated  to  Thok  Dalung,  which  was  reached  the  next  day. 
Mr.  Calvert  met  the  ''  serpon,"  or  official  sent  from  Lhasa  to  collect  the  gold  tax,  and 
made  a  thorough  inspection  of  the  gold-fields,  being  the  first  European  to  do  so. 
Bndok,  a  picturesque  village  on  a  rocky  eminence,  was  next  reached,  but  was  found 
to  be  largely  in  ruins.  From  Budok  Mr.  Calvert  proceeded  to  Tashijong,  a  large 
monastery  on  the  Indus,  and  reached  Shipki  by  way  of  the  Bongru  La  (18,600  feet),  the 
Chumurti  plain  (16,000  feet),  and  the  difficult  Badpo  La  (19,400  feet).  For  weeks 
the  party  had  never  been  below  15,000  feet.    The  Tibetans  were  generally  friendly. 

The  Hejaz  Railway. — A  very  full  and  interesting  account  of  the  progress  of 
this  line  under  construction  from  Damascus  to  Mecca  is  given  in  a  recent  supple- 
mentary number  (154)  of  Petermanns  Mitietlungen,  by  Auler  Pasba.  Some 
information  is  also  given  in  the  Bulletin  du  Comite  de  VAiie  frangaiBe  for  Sep- 
tember, 1906.  At  present  the  line  reaches  Tebuk,  750  kilometres  from  Damascus, 
the  total  distance  being  approximately  1750.  It  is  expected  to  be  completed  in 
1913,  or  1910  if  the  sections  between  Jiddah  and  Mecca  and  Mecca  and  Medina  are 
simultaneously  put  in  hand.  Cue  of  the  greatest  obstacles  was  the  carriage  of 
materials,  which  had,  at  its  inception,  to  be  brought  entirely  by  the  French  Une 
from  Beirut  via  Damascus  to  El  Mezeirib,  in  the  valley  of  the  Nabr  Yarmuk,  a 
tributary  of  the  Jordan  from  the  east  Attempts  to  purchase  the  French  line 
failed,  and  Turkey  was  obliged  to  construct  a  parallel  line  to  Deraah,  just  west  of 
£1  Mezeirib.  The  British  concession  from  Haifa  to  Damascus  was,  however,  pur- 
chased, and  the  line  completed  to  Deraah.  Owing  to  the  necessity  of  making  a  stone 
bridge  over  the  Jordan,  and  of  constructing  tunnels  and  aqueducts,  this  has  formed, 
up  to  the  present,  the  most  expensive  and  laborious  section  of  the  route.  Even 
with  Haifa  as  base  of  operations  for  materials,  land  carriage  is  found  very  expensive, 
as  from  Maan  onwards  to  the  present  terminus,  all  water  as  well  as  food  has  to  be 
brought  by  raiL  Hence  the  late  attempt  to  extend  the  Turkish  sphere  in  the  neigh* 
bourhood  of  Akaba  can  be  explained  as  much  by  economic  as  political  reasons,  since 
easy  access  from  the  Bed  sea  to  the  main  line  would  materially  expedite  the  work.  The 
object  of  the  line  is  partly  political  and  partly  religious,  subscriptions  having  been 
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obtained  for  it  from  numerous  Mohammedans  interested  in  the  pilgrimage  to  Mecca. 
As  it  seems,  moreover,  to  have  already  considerably  diminished  the  expenses  and 
hardships  involved  in  reaching  Mecca  from  the  north,  it  is  probable  that  there  will 
be  no  difficulty  in  obtaining  the  money  necessary  to  complete  the  work,  though 
beyond  Maan  it  will  be  solely  a  pUgrim  route.  Its  importance  will  become  very 
much  greater  when  the  Euphrates  valley  railway  is  completed,  and  Damasctu 
linked  up  with  Constantinople.  The  work,  even  so  far  as  it  has  gone,  is  an 
undoubted  achievement  on  the  part  of  Turkey,  the  manual  work  having  been  done 
by  soldiers,  whose  experience  will  considerably  add  to  the  strength  of  the  Turkish 
army.  Nearly  all  technical  work  had  necessarily  to  be  done  by  foreigners.  So  far 
as  the  present  survey  of  the  continuation  of  the  line  to  Mecca  can  determine,  there 
will  be  very  little  in  the  way  of  engineering  difficulties  to  contend  with,  but  ever* 
increasing  obstacles  to  the  obtaining  of  fuel,  water,  food,  or  materials  as  the  railway 
advances  further  and  further  from  its  base.  Definite  advance  is,  however,  being 
made,  and  it  is  hoped  that  the  water  difficulty  may  be  partially  solved  by  the  con- 
struction of  huge  cisterns  to  store  up  the  scanty  rainfall.  A  very  complete  account 
is  given  of  the  history  and  construction  of  the  line,  and  the  country  through  which  it 
passes  is  fully  described.    There  is  also  a  sketch-map  and  a  section  of  the  route. 

The  Franoo-Siamese  Frontier. — ^The  delimitation  of  this  frontier  by  the 
commissioners  of  the  two  coimtries  has  made  considerable  progress  during  the  past 
year.  The  work  on  the  southern  section,  from  the  coast  by  the  Tonle-sap  to  the 
Dang^rek  chain  of  mountains,  was  referred  to  in  September,  1905  (p.  331), 
since  which  date  the  delimitation  of  the  northern  section,  including  the  frontier  of 
Luang-Prabang,  has  been  proceeded  with  {BtU.  ComiU  de  VAne  iVanf .,  September, 
1906,  with  map),  llie  result  has  been  once  more  to  slightiy  modify  the  line  as 
originally  drawn,  in  favour  of  France.  In  the  extreme  north-west,  the  frontier  fi^ed 
in  1901:  was  to  have  followed  the  first  line  of  heights  west  of  the  basin  of  the 
Muang  Kbop,  a  small  stream  entering  the  Mekong  at  the  elbow  below  Chieng 
Ehong.  But  as  it  was  found  that  the  historic  frontier  of  the  kingdom  of  Luang 
PrabsDg  had  always  followed  the  meridional  range  of  the  Phu-Pha-Dai,  further  to 
the  west,  this  was  adopted  in  the  place  of  the  former  line.  To  the  south  of  the 
kingdom,  where  by  the  Protocol  of  June,  1904,  the  line  had  been  shifted  to  the 
advantage  of  France,  so  as  to  follow  the  upper  course  of  the  Nam  Huong  instead 
of  its  northern  tributary  the  Nam  Tang,  the  delimitation  has  still  further  extended 
the  French  sphere,  since  the  Nam  Man,  recognized  in  1904  by  both  parties  as  tbe 
upper  course  of  the  Nam  Huong,  has  proved  to  rise  much  further  south  than  had 
been  expected.  The  result  is  to  give  France  a  narrow  wedge  of  territory  (between 
the  Nam  Man  and  the  Mekong-Menam  divide)  running  far  into  that  of  Siam,  and 
intersecting  one  of  the  main  routes  between  the  two  river-basins.  The  frontier  so 
constituted,  though  no  doubt  conforming  to  the  letter  of  the  agreement,  is  hardly 
in  accordance  with  natural  fitness.  From  the  October  number  of  the  paper  above 
referred  to  we  learn  that  Colonel  Bernard,  the  French  commissioner,  has  started 
for  Indo-China,  to  complete  the  delimitation  in  the  middle  section,  between  the 
Tonle-sap  and  the  Mekong. 

Archnological  ftuestioiui  in  Turkestan.— Mr.  A.  Gahn,  a  Bussian  traveller 
who  has  made  various  tours  in  Russian  Turkestan,  especially  around  Lake  Issyk- 
kul,  sends  some  notes  on  questions  of  archaological  interest  which  have  not  yet 
been  fully  elucidated  by  explorers.  One  relates  to  the  tradition,  held  locally,  that 
beneath  the  waters  of  Issyk-kul  there  are  ruins  of  former  cities,  supposed  to  have 
been  overwhelmed  by  some  past  seismic  catastrophe,  such  as  has  more  than  once 
Visited  the  region  in  modern  times*  At  Eoi-sary,  on  the  south-east  shore  of  the 
lake  some  40  miles  from  Prjevalsk,  remains  of  household  utensils,  etc ,  have  been 
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found  in  the  water,  and  during  a  visit  to  the  spot  Mr.  Gahn  made  an  attempt  to 
obtain  some  d^nite  information  about  them.    He  examined  a  broad  stretch  of  the 
muddy  shore  as  far  as  the  depth  permitted,  and  the  objects  found  included  frag- 
ments of  burnt  clay  pots  decorated  with  straight  and  spiral  lines,  some  bones  of 
men  and  domestic  animals,  and  hard  clay  squares  reminding  him,  in  shape  and  size, 
of  the  Ules  by  which  the  walls  of  meeques  are  decorated  in  the  more  southern 
ports  of  Turkestan.    He  found,  also,  a  flat  disc  of  black  fossilized  wood  with  a  hole 
in  the  centre,  which  he  suggests  may  haye  been  used  in  a  flour-mill.    He  learnt 
that  the  Kirghiz  had  once  found  an  unbroken  oval  bowl  10  or  11  inches  high, 
as  well  as  an  iron  bracelet    It  is  also  reported  that  the  dim  outlines  of  walls  and 
buildings  ^can  sometimes  be  seen  when  the  water  is  clear.    For  further  exami- 
nation, divers,  or  at  least  a  boat,  would  be  needed ;  bat  the  latter  cannot  be  obtained 
on  the  whole  southern  shore  or  even  at  Prjevalsk.    It  is  thought  by  Prof.  Nikolsky 
that  these  remains  date  from  the  time  of  the  Ussuns,  who  settled  in  this  region  in 
the  second  century  b.c.  when  driven  from  Western  China  by  the  Huns,  and  lived 
here  till  the  fifth  century  a.d.    Mr.  Gahn  also  refers  to  remains  to  be  found  in 
many  parts  of  the  Alatau,  some  having  the  character  of  mountain  forts  and  others 
of  fortified  posts  on  trade  routes.    On  the  north  coast  of  Issyk-kul,  near  Preobra- 
zhensky  village,  there  is  a  system  of  angular  forts,  surrounded  by  moats  filled  from 
the  lake.    They  are  said  to  have  been  built  by  Timur,  and  in  the  centre  lies  a  row 
of  granite  figures  resembling  the  stone  figures  common  in  Southern  Russia,  which 
represent  human  beings  in  a  recumbent  posture.    Another  ruin  is  not  far  from  the 
Naryn  fort,  on  the  At-bashi  river,  and  lies  in  a  broad  valley.    This  fortification 
had  extremely  thick  walls  of  beaten  clay,  surrounding  a  regular  square  court,  and 
an  aged  Kirghiz  declared  that  it  was  built  by  Koshoi,  general  under  the  Khans  of 
the  Golden  Horde  in  the  fourteenth  century.  The  walls  are  in  great  part  still  standing, 
and  reach  a  height  of  70  feet  and  a  thickness  of  20  to  25  feet.    The  famous  Tash- 
robat  ('*  The  Stone-house  "),  not  far  from  Chatyr-kul,  is  built  of  basalt  blocks  bound 
together  by  layers  of  hard  cement,  and  consists  of  forty  rooms  synmietrically 
arranged  round  a  central  hall,  which  has  a  dome-shaped  roof.    It  is  still  in  good 
preservation  and  afifords  shelter  for^caravans,  but  its  origin  is  unknown.    In  the 
gorge  of  the  Barskaun  river,  in  the  Terskei  Alatau,  there  are  two  granite  slabs, 
leaning  one  against  the  other,  and  bearing  short  inscriptions  in  Arabic.    They  are 
much  revered  by  the  Kirghiz,  who  come  here  when  childless  and  leave  the  horns 
and  hoofs  of  animals  they  have  killed  and  eaten,  as  offerings  between  the  slabs. 
Among  the  natural  phenomena,  the  peculiar  outlines  of  the  crumbling  hills  bounding 
the  Chakmak  valley,  on  the  caravan  route  from  the  Turgart  pass  to  Kashgar,  deserve 
mention.    From  a  distance  they  present  the  appearance  of  Gothic  towers. 

AFBICA. 

Kr.  Visoher'B  Jonmey  aoross  the  Sahara.— Mr.  Vischer  (Journal,  vol.  2S, 

pp.  181,  507)  wrote  from  Murzuk  on  September  15,  giving  some  account  of  his 
experiences  up  to  that  point.  He  had,  in  the  main,  followed  Barth's  route,  passing 
through  Mizda  and  the  Hammada  el  Homra,  and  afterwards  keeping  more  or  less 
closely  to  the  route  of  E.  von  Bary  to  Tekertiba  and  Murzuk.  He  had  taken  copious 
notes  and  observations  for  a  route-map,  and  with  the  help  of  the  Turkish  officer 
who  accompanied  him  had  obtained  much  information  on  the  tribes  along  the 
route.  Murzuk  had  apparently  changed  little  since  the  days  of  Bohlfs  and 
Nachtigal,  though  its  importance  as  a  trade  centre  had  declined.  Mr.  Vischer  thinks 
that  this  will  be  regained  with  the  returning  prosperity  of  Bomu.  The  political 
situation  was  not  very  favourable  to  travellers,  partly  owing  to  the  French  occupa- 
tion of  Biima  and  advance  towards  Ghat,  and  partly  from  disputes  between  the 
Tibbus  and  Tuareg.     The  Arab  tribes  further  north  seemed  less  under  control 
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than  formerly.  While  passing  through  the  Hammada  and  the  enormous  sand-dunea 
south  of  it,  Mr.  Vischer  had  excellent  opportunities  of  studying  the  influence  of  wind 
and  changes  of  temperature  on  the  desert  formation.  In  the  hill  country  beyond 
Gharian,  he  made  some  examination  of  the  Roman  ruins  and  of  the  underground 
dwellings,  and  observed  considerable  areas  of  petrified  forest  before  reaching  Murzak. 

Commeroial  History  of  Horth-East  Afrioa.—In  a  well-digestad  article  in 

the  Oeogr.  Zeitschri/t  (L9th  year,  5th  and  6th  Nos.).,  Lieut.  Kiirchhoff  discusses  the 
history  of  trade-routes  and  trade-centres  in  North-East  Africa.  Ranging  in  space  u 
far  south  as  the  Victoria  Nile,  and  as  far  west  as  Lake  Chad  and  Bagirmi  (the 
common  frontier  of  North-East  and  North- West  African  trades),  the  article  deals  more 
particularly  with  the  period  from  the  beginning  of  last  century  to  the  present.  The 
main  gateway  of  entry  and  exit  for  the  movements  of  people  and  goods  is,  of  course, 
the  Nile.  Since  the  Turkish  conquest  of  Egypt,  Cairo  has  been  the  chief  focus  of 
trade  with  the  southern  lands.  Over  500,000  before  the  cholera  of  1833,  its 
population  thereafter  dropped  to  300,000.  At  the  opening  of  the  nineteenth  century 
three  great  caravan  routes  transported  slaves  and  ivory  from  the  interior  to  Gairo^ 
from  Murzuk,  Darfur,  and  Senaar.  The  caravan  from  Murzuk  arrived  generally  a 
little  before  Ramadan,  one  part  proceeding  thence  to  Mecca,  the  rest  awaiting  in 
Cairo  the  return  of  pilgrims  from  Morocco.  But,  controlled  as  were  the  movements 
by  the  political  situation  in  the  interior,  the  caravans  from  the  south  arrived  when 
they  could.  Two  or  three  might  arrive  in  one  year ;  two  or  three  years  might  pass 
before  another  arrived.  From  Cairo  the  routes  to  Darfur  and  Senaar  followed  first 
the  course  of  the  Nile ;  that  to  Darfur  leaving  the  river  at  Siut  (the  moet  important 
town  of  Upper  Egypt  at  the  beginning  of  the  nineteenth  century),  that  to  Soiaar  at 
Assuan.  On  the  Egyptian  occupation  of  Dongola,  a  caravan  route  was  opened  thence 
to  El  Obeid,  and  another  to  Shendy.  The  revival  of  Dongola  carried  with  it  the 
development  of  Wadi  Haifa.  By  1825  Senaar  and  Kordofan  were  brought  under 
Egyptian  rule.  Founded  in  1823  as  a  basis  for  further  conquests,  Khartum,  from 
an  insignificant  fishing  village,  expanded  by  1858  into  a  town  with  a  population  of 
30,000,  and  by  1885  of  60,000.  Drawing  into  itself  the  whole  North-East  African 
trade,  Khartum  continued,  till  its  destruction  by  the  Mahdi,  the  reigning  emporium 
for  Central  African  products.  After  describing  the  conquest  of  the  Sudan,  the  article 
presents  a  succinct  but  picturesque  account  of  its  principal  trade  centres. 

AXSBIOA. 

Sir  William  Maogregor's  Visit  to  the  Coast  of  Labrador.— Though 

Labrador  is  physically  a  fringe  of  the  Canadian  continent,  it  is  in  many  ways 
much  more  a  kind  of  annexe  of  the  great  island  of  Newfoundland,  from  which  it 
is  separated  only  by  the  narrow  strait  of  Belle  Isle,  and  with  which  it  was  at  one 
time  politically  associated.  When,  indeed,  in  1774  it  was  transferred  to  Quebec, 
the  Governor  of  Newfoundland  was  still  instructed,  not  only  to  look  after  the  fishing 
and  maritime  interests  of  Labrador,  but  to  continue  and  protect  the  establishment 
of  the  Unitas  Fratrum,  or  Moravian  Brotherhood.  This  notwithstanding,  Governor 
Macgregor  is  the  first  Governor  of  Newfoundland  to  pay  an  official  visit  to  the 
western  seaboard  of  the  strait.  His  report  is  full  of  interesting  matter  in  regard 
to  the  country  and  its  people,  and  their  social  and  economic  condition.  The  total 
winter  population  of  Labrador  is  only  4000  (about  1000  native  Innuit  and  half- 
breeds,  or  **  settlers,"  as  they  are  locally  called) ;  but  the  influx  of  fishermen,  etc., 
brings  the  number  up  to  20,000  to  23,000  in '  summer.  The  exports  in  1905 
amounted  to  93,082,563,  of  which  dry  cod  represented  $2,938,488,  the  remainder 
being  made  up  of  sealskins,  salmon,  furs,  timber,  whalebone,  etc  Agriculture 
there  is  practically  none.    The  Moravian  missionaries  with  great  difficulty  grow 
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a  fsw  oabbagos,  turnips,  and  (protected  by  nuts)  potatoM.  In  regard  to  the 
oltmate,  Sir  W.  Maogtegftr  gives  abundant  details  oF  obaarvations.  At  Hopedale 
(66"  27'  N.  lat.)  the  maiimara  temperature  wu  is  1890  only  SO'-S  Fahr.  for  April, 
66»fl  for  May,  for  June  TC'S,  July  82°'2.  August  (the  hottest  mouth)  86''2 ;  and 
th«  minimum  of  these  months  were  -H'-S,  -6'''9,  20*5,  ST'-S,  Zio-S.  Spring 
rwlly  comes  in  late  summer.  In  the  banning  of  August,  at  Chateau,  cabbages 
and  tunipa  ware  only  2  or  3  Inches  high,  the  rowan-tree  wm  in  early  flower 
(tboagh  the  tm\t  was  rsd  at  St.  John's,  Newfoundland),  the  larch,  too,  was  in 
flower,  Ttie  cloudberry  (li>cally  "bake-apple")>  which  in  Scotland  Is  found  not 
lower  than  at  an  allitnde  of  1200  or  even  1600  feet,  grows  here  on  the  coast,  as  does 
the  cranberry  (or  "partridge  berry").  Not  only  is  the  interior  of  the  country 
largely  ifteagnita,  thanks  munly  to  the  hideous  plague  of  mosquitoes  and  "black 
flies,"  but  even  the  best  and  moat  reoent  charts  are  extremely  defective  and 
erronsons  in  their  delineation  of  the  many-florded  coast,  with  its  oountleas  bays, 
"  tickles,"  and  islands.  What  appears,  e.g.,  on  the  map  as  the  solid  peninsula  of 
Chidley  is  really  a  group  of  many  islands  separated  by  narrow  channels  of  deep 
water.    Sir  W.  Macgregor  has  set  a  good  example  to  himself  and  his  sucocssora. 

An  Inrttnoe  of  lUTflr-dlvwaioa  is  to  be  seen  in  the  central  plains  of  the 
United  States.    Along  the  east  side  of  the  Black  hills  many  of  the  streams  are 
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cutting  new  raUeys,  and  in  cutting  back  have  tapped  other  streams  and  altered  the 
drainage  system.  Thus  the  upper  waters  of  the  Belle  Fourche  have  been  diverted 
from  the  Little  Missouri,  of  which  it  once  formed  the  headwaters,  to  the  Cheyenne 
river,  at  the  sharp  bend  north  of  the  Black  hills  (A  in  accompanying  sketch). 
North  of  this  bend  there  is  a  wide  flat-bottomed  valley,  which  merges  into  the 
Little  Missouri  valley,  and  abng  which  the  Belle  Fourche  formerly  flowed.  It  now 
occupies  a  new  canyon  cut  about  50  feet  below  the  floor  of  the  older  valley.  This 
diversion  was  due  to  a  small  branch  of  the  Cheyenne  river,  which  had  a  steep 
declivity  and  was  cutting  along  the  strike  of  soft  shales,  so  that  it  had  the 
advantage  over  the  original  headwaters  of  the  Little  Missouri,  and  finally  tapped 
them. 

POLAB  Bseion. 
Commander  Peary  in  the  Arotio. — Since  reaching  the  far  north  towards 

the  end  of  1905,  Commander  Peary  had  been  unable  to  communicate,  as  he  had 
hoped  to  do,  with  the  civilized  world,  and  no  news  of  his  doings  had  come  south 
until,  at  the  beginning  of  last  month,  he  appeared  himself  in  the  BoasetftU  on 
the  Labrador  coast,  after  his  friends  had  all  but  abandoned  the  expectation  of 
obtaining  tidings  until  well  on  in  1907.  Telegraphing  to  the  secretary  of  the 
Feaiy  Arctic  Club  from  Hopedale,  Labrador,  on  November  2,  the  exploro:  was 
able  to  announce  that  the  record  of  farthest  north  had  been  once  more  won  for 
the  United  States,  since  he  had  made  his  way  to  87^  6',  or  nearly  40  miles  nearer 
the  pole  than  the  furthest  point  attained  by  Captain  Cagni,  of  the  Duke  of  the 
Abruzzi*s  expedition  in  1900,  which  was  in  86^  33',  itself  an  advance  of  20'  beyond 
Nansen's  farthest  in  1895.  In  achieving  this  success  he  seems  to  have  shown  his 
usual  pluck  and  determination,  while  fighting  against  odds  which  made  it  im- 
possible to  attain  the  pole  itself,  though  a  point  only  just  over  200  miles  distant 
was  reached.  The  Boosevdt  wintered  on  the  north-east  coast  of  Qnnt  Land,  near 
Cape  Sheridan,  a  little  north  of  the  headquarters  of  the  Alert  in  1874-75.  On 
February  21,  Peary  went  north  with  sledges,  reaching  Cape  Hecla  in  three  days. 
This  formed  the  point  of  departure  from  the  land,  advance  parties  being  sent  on 
under  Bartlett,  Benson,  and  Clarke,  while  later  on  Peary  went  on  himself  wiUi 
Henson  and  a  small  party  of  Eskimo.  Open  water  proved  a  hindrance  between 
84^  and  85%  while  beyond  85^  a  gale,  which  raged  for  six  days,  broke  up  the  ice 
and  destroyed  the  caches,  cutting  off  communication  with  the  supporting  parties, 
and  drifting  the  explorer  and  his  companions  to  the  east.  The  furthest  point  was 
reached  by  forced  marches  on  April  21,  and  during  the  return  journey  it  became 
necessary  to  kill  eight  of  the  dogs  for  food,  the  party  being  hard  put  to  it  before 
reaching  the  north  coast  of  Greenland.  During  a  severe  snowstorm  the  temperature 
fell  to  75^  below  zero,  Fahr.  At  about  84^  a  big  lead  was  encountered,  and  the 
party  encamped  on  a  great  floe,  which  drifted  eastward.  Only  after  ^ve  days  was  a 
passage  efiected,  over  young  ice  which  bent  beneath  the  travellers'  weights  On 
May  12,  Cape  Neumayer  was  reached.  Here  they  killed  some  musk-oxen^  and 
made  their  way  along  the  Oreenland  coast  towards  the  ship.  Both  the  supporting 
parties  were  driven  on  to  the  north  coast  of  Greenland,  and  one  was  rescued  in 
a  starving  condition.  After  resting  a  week  on  board  the  RooseveU^  Peary  nndei^ 
took  a  sledge-journey  to  the  westward,  during  which  he  completed  the  tour  of  the 
north  coast  of  Grant  Land,  and  reached  other  land  near  the  100th  meridian.  It  is 
not  clear  from  the  telegram  whether  this  was  land  not  previously  discovered,  or 
a  portion  of  the  lands  brought  to  light  by  Captain  Sverdrup  during  the  second 
voyage  of  the  Fram — a  question  on  which  further  information  will  be  awaited 
with  interest.    The  homeward  voyage  seems  to  have  been  made  under  unusual 
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1 
difficulties,  ice,  stonnB,  and  bead  winds  lieiDg  incessantly  encountered.    The  propeller 

became  damaged,  as  well  as  tbe   stem-post  and   rudder-post,  tbe  bows  were 

damaged  by  tbe  fall  of  tbe  foretopmast^  and  all  tbe  coal  was  exbausted  before 

tbe  Labrador  coast  was  reacbed.     Tbe  Roosevelt  is  said,  bowever,  to  bave  proved 

berself  an  excellent  sea-boat  and  good  at  battling  witb  tbe  ice.    Tbe  bealtb  of  all  on 

board  was  good  tbrougbout.    Commander  Peary  bimeelf  bas  arrived  in  New  York, 

MATHmAnOAL  AHB  FETnOAL  eiOeSAPET. 

][arui0r'i  Oompait  Card. — For  tbe  prismatic  compass  used  by  explorers  in 
route  traversing  it  bas  for  a  long  time  past  been  customary  to  graduate  tbe  ring 
into  360%  reckoning  from  tbe  magnetic  nortb  point  round  by  E.,  S.,  W.  to  tbe 
starting  point.  Tbe  advantage  of  tbis  system,  specially  in  plotting  bearings,  over 
tbe  older  metbods  of  **  points,"  or  even  of  four  quadrants  of  90^  eacb,  is  readily 
iU;knowledged  by  all  wbo  bave  any  practical  knowledge  of  tbe  matter,  and  it 
certainly  seems  surprising  tbat  it  bas  not  long  since  been  adopted  for  tbe 
mariners  compass.  Doubtless  one  reason  tbat  tbe  cbange  bas  not  been  made  is 
tbe  possibility  of  confusion  tbat  sucb  an  alteration  would  be  likely  to  lead  to  in  tbe 
maritime  world  until  tbe  new  system  became  generally  recognized.  However, 
apart  from  tbis  difficulty,  and  tbe  general  conservatism  in  sucb  matters,  tbere 
SQcma  no  real  reason  wby  tbe  cbange  sbould  not  be  made.  A  compass  card,  called 
the  '*  F,  Howard  CoUins's  360^  Mariners'  Compass  Card,"  is  now  being  constructed 
on  tbis  principle  by  tbe  makers  of  Lord  Kelvin's  compasses,  Messrs.  Kelvin  & 
Wbite,  Cambridge  Street,  Glasgow,  a  specimen  of  wbicb,  with  accompanying  letter- 
press setting  forth  its  advantages,  bas  been  sent  to  this  Society,  and  there  is 
Uttle  doubt  that,  if  it  could  be  adopted  generally,  as  the  chief  hydrograpber  to  the 
American  navy  is  stated  to  bave  said  concerning  it,  **  all  work  in  relation  to  the 
compass  would  be  facilitated."  In  addition  to  the  360^  circle,  an  inner  circle  is 
shown,  giving  points  as  usual,  which  arrangement  is  perhaps  advisable  for  tbe  present. 
It  would  perhaps  be  too  much  to  expect  the  makers  to  divide  their  card  according 
to  tbe  metric  system  instead  of  into  quadrants  of  90%  although  this  would  doubtless 
be  a  more  rational  arrangement,  and  one  which  in  all  probability  will  come  into  use 
in  the  future. 

Ancient  Flora  of  fhe  Sonthem  Eemispliere. — Among  the  collections 

obtained  in  the  south  by  the  Swedish  Antarctic  expedition  were  certain  plant- 
reinains  discovered  by  Dr.  J.  Q.  Andersson  in  tbe  Falklaods  (Speedwell  island)  and 
thought  by  him  to  ^be  associated  with  a  marine  fauna  of  Devonian  age.  On  this 
itocount,  Dr.  Nathorst,  to  whom  they  were  submitted  for  examination,  was  at  first 
inclined  to  assign  the  most  Important  of  them  to  the  genus  AsterocalamiteSf 
though  tbe  character  of  others  of  the  remains  made  him  somewhat  doubtful.  He 
bas  lately  pointed  out,  in  a  reprmt  from  the  BtUletin  of  the  Geological  Institute 
of  Upsala,  vol.  7,  that  this  identification  was  erroneous,  and  that  the  plant  in  ques- 
tion was  in  reality  a  Phyllotheca,  representatives  of  which  belong  to  tbe  "  Qlosso' 
pteria  flora  "  known  from  India  and  various  parts  of  the  southern  hemisphere,  and 
dating  from  Permian  or  Carboniferous  times.  Should  the  plant  from  tbe  Falkland 
islands  be  a  member  of  the  same  group,  its  distribution  in  space  would  extend  some 
12^  to  the  south  of  its  hitherto  known  limits  in  tbis  direction.  Although  tbe  pro- 
bability is  that  the  Speedwell  island  formation  belongs  to  the  Upper  Carboniferous 
or  Permian,  Dr.  Nathorst  points  out  that  another  possibility  (for  it  cannot  be 
regarded  as  more)  exists.  The  Olossopteris  flora  seems  to  have  displaced  an  older 
flora  of  northern  type,  and  it  is  not  impossible  tbat  before  doing  tbis  its  habitat  was 
within  the  Antarctic.  In  this  case  traces  of  it  might  be  expected  to  occur  in  the 
Devonian  of  the  Antarctic  region,  and  the  Phyllotheca  from  the  Falklands  might  be 
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older  than  the  Olouapteria  flora  known  elsewhere,  or  at  least  the  genus  might  hare 
made  its  appearance  here  at  an  earlier  period  than  elsewhere.  The  question  can 
only  he  solved  hy  further  exploration  in  the  south« 

OSVBSAL. 

Oift  to  the  Society  by  tbe  late  Captain  Wiggins.— In  accordance  with 

the  will  of  the  late  Captain  Wiggins,  his  niece,  Miss  Kelman,  has  transmitted  to  the 
Society  a  handsome  silver  salver,  which,  with  other  pieces  of  plate,  had  heen  pre- 
sented to  Captain  Wiggins  hy  the  Czar  of  Russia,  on  account  of  his  continued 
efforts  to  establish  a  commercial  route  hy  sea  along  the  north  coast  of  Europe  and 
Asia  and  up  the  river  Yenisei.  Around  the  border  of  the  plate  is  an  inscription  in 
Bussian,  and  the  following  inscription  has  been  placed  on  the  centre  of  the  plate  hy 
MisH  Kelman:  *'Tbis  salver  was  presented  to  Capt  Joseph  Wiggins,  Siberian 
Explorer,  by  the  Czar  of  Russia,  1894,  and  left  by  Capt.  Wiggins  to  the  Royal 
Geographical  Society,  England,  September,  1905."  She  has  also  presented  to 
the  Society  the  charts  which  were  used  by  Captain  Wi^ns  in  carrying  out  his 
navigations. 

The  Vinth  International  Gheographic  CongreBS.— Circulars  of  invitation 

to  this  Congress,  which,  as  is  known,  is  to  be  held  at  G^eva  in  1908,  have  been 
distributed  by  the  organizing  committee,  and  include  preliminary  announcements  as 
to  the  programme  and  general  arrangements,  which  follow,  broadly,  the  lioes  adopted 
at  former  meetings.  The  proceediogs  will  consist  both  of  general  and  sectional 
meetings,  the  number  of  sections  provisionally  arranged  for  being  fourteen.  For 
these,  separate  rooms  will  be  allotted  in  the  University  buildings.  Offers  of  com- 
munications will  be  received  up  to  November  30, 1907,  and  must  be  accompanied 
by  resumes,  distinctly  written  (preferably  type-written)  on  one  side  of  the  paper 
only,  and  not  exceeding  three  hundred  words.  The  languages  recognized  will  be 
Oerman,  French,  Italian,  and  English,  and  besides  these  Latin  may  also  be  em- 
ployed. Delegates  may  be  named  by  government?,  universities,  geographical  and 
other  learned  societies.  A  preliminary  list  of  communications  offered  is  printed  in 
the  circular. 

The  International  Oeodetio  Conferenoe  at  Bndapeet— The  following 

facts  regarding  the  proceedings  of  this  Conference  (September  20  to  28)  are  gleaned 
from  a  cotnmunication  made  to  Nature  by  Sir  George  Darwin,  the  delegate  of  the 
British  Qovemment,  who  declares  that  the  work  of  the  Conference  was  more 
interesting  than  that  of  any  other  at  which  he  has  been  present  The  observation 
of  the  variation  of  latitude,  with  which  the  name  of  Dr.  Albrecht  is  specially 
associated,  was  matter  of  much  debate.  If  the  mysterious  term  z,  discovered  by 
Prof.  Eimura,  in  the  expression  for  the  position  of  the  pole,  represents  a  real 
physical  factor,  it  may  be  concluded  that  the  equator  oscillates  backwards  and  for- 
wards parallel  to  itself.  In  the  southern  hemisphere  observations  haye  been  made 
in  this  connection  by  Dr.  Hessen  at  Bayswater,  West  Australia,  since  June  6, 1906, 
and  by  Prof.  Camera,  at  Oncativo,  in  the  Ar>;entine  Republic,  since  May  5. 
Mr.  Innes  will  probably  take  observations  at  Johannesburg.  For  the  northern 
hemisphere  the  situations  selected  are  Pulkova,  Leyden,  Mizusawa,  Charjui,  Carls- 
forte,  Gaithersburg,  Cincinnati,  Ukiah,  and  Tokyo.  Prof.  Helmert  reported  on  the 
present  position  of  the  whole  investigation.  A  preliminary  report  was  read  by 
Dr.  Hecker  on  his  voyages  (a)  from  Portugal  to  Brazil,  and  (5)  in  the  Indian  ocean 
and  across  the  Pacific  for  the  purpose  of  determining  the  value  of  gravity  at  sea. 
His  conclusions  are  regarded  by  Sir  G.  Darwin  as  forming  one  of  the  most  noteworthy 
geodetic  acquisitions  of  the  last  twenty  years.     M.  Grullaume,  assistantrdirector  of 
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the  International  Bureau  of  Weights  and  Measures  at  Br^teuil,  described  the  im- 
prorements  made  in  the  use  of  the  JSderin  wires  for  the  measurement  of  base-lines, 
and  espedaUy  the  base-line  measurement  of  the  Simplon  tunnel  which  the  geodesists 
accomplished  in  l^ve  days  by  working  night  and  day.  Sir  G.  Darwin  was  happily 
able  ;to  report,  inter  alia^  that  in  June  Captain  Gordon  again  began  work  at  the 
triangulation  of  Rhodesia,  which  will  in  a  few  months  be  finished  up  to  and  beyond 
the  ZambezL  From  Tanganyika  the  survey  uorthward  will  fall  to  the  Cterman 
Gorerament  In  Egypt  Captain  Lyons  is  preparing  to  work  southwards.  In  the 
coora^  of  the  discussion  as  to  the  reply  to  be  given  to  the  Congresses  of  Geology 
and  of  the  academies  who  requested  geodetic  assistance  in  investigating  the  internal 
distribution  of  masses  in  the  Earth  and  the  rigidity  and  isostasy  of  the  Earth's 
cnisti  one  or  two  highly  important  communications  were  presented.  Mr,  Tittmann 
and  Mr.  Hayward  gave  an  elaborate  account  of  the  anomalies  of  gravity  in  the 
United  States.  Mr.  Hayward  showed  that  the  matter  of  the  Earth  is  in  hydro- 
static^ equilibrium  at  a  depth  of  about  70  miles.  Baron  E<5tvos  explained  his 
application  of  the  torsion  balance  to  the  determination  of  local  abnormalities  of 
gravity. 
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The  Fall  of  the  Central  African  Lakes :  Lake  Hyasa. 

The  enclosed  photograph  shows  the  marks  on  the  rock  at  Monkey  bay,  on  the 
west  side  of  Lake  Nyasa,  placed  there  by  the  captains  of  the  various  steamers 
plying  upon  the  lake,  and  indicating  the  water-level  at  different  dates  during 
the  past  nine  years,  and,  as  far  as  its  evidence  goes,  seems  to  show  a  regular 
and  persistent  fall  of  the  lake-level.  The  lowest  (and  latest)  date  is  October  3, 
1904,  and  this  photograph  was  taken  on  October  19, 1905.  When  taking  the  photo- 
graph I  also  personally  measured  the  then  lake-level,  and  found  it  15  inches  below 
that  mark.  There  is  thus  shown  by  the  photograph  direct  evidence  of  a  fall  of 
some  10  feet  3  inches  in  eight  years,  taking  the  height  in  November,  1897,  as  the 
starting-point 

A  further  indication  of  the  permanence  of  the  fall  is  found  in  the  universal 
native  tradition  that  considerable  districts  bordering  on  the  lake  which  are  now  in- 
habited, were  at  one  time  under  water  which  formed  part  of  the  lake,  eg.  the  Tiwi 
plain.  In  most  cases,  however,  native  tradition  is  so  innocent  of  detinito  dates 
that  it  is  difficult  to  draw  any  deductions  from  it.  But  in  the  case  of  one  such 
tradition  the  dates  can  be  fixed  very  definitely.  About  20  miles  south  of  Kota-kota 
the  short  river  Ghia  still  marks  the  outlet  of  a  "  Lake  Ghia "  found  on  old  maps, 
but  now  non-existent  About  3  miles  south  of  that  is  the  village  of  Chididi, 
picturesquely  perched  on  what  is  obviously  the  cliff  of  this  lake,  about  half  a  mile 
inland  from  Lake  Nyasa  and  facing  westwardn.  Opposite  this  village  I  had  the 
place  pointed  out  to  me  where  the  Itala  anchored  in  what  was  then  '*Lake  Ghia" 
and  is  now  a  dry  plain.  This  would  be  in  1876.  I  inquired  when  the  lake  dried 
up,  and  the  reply  was  "  when  the  Government  came."  This  might  refer  to  1883, 
when  the  first  resident  British  consul  was  appointed,  but  far  more  probably  to  1889, 
when  the  treaty  with  Jumb^  the  great  slave-dealiog  chief  of  Kota-kota,  was  made, 
and  the  actual  influence  of  the  "  Government "  was  first  realized  by  the  natives  in 
this  part  It  was  also  stated  by  the  chief  of  Ghididi  and  others  that,  within  the 
memory  of  living  men,  Lake  Ghia  was  but  part  of  a  continuous  "  lake "  which 
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included  also  the  now-aiiating  (but  now  unconoected)  atriag  of  lakes,  K«ii[«,  Tktie- 
Ube,  toA  Chikukutu.  If  this  were  «o— and  the  pouUoDa  and  Buiroundings  of  Uun 
likog  certainly  allow  of  it — it  would  mean  that  this  body  of  water  had  a  oonnccUaL 
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with  Lake  Nyasa,  not  only  near  ita  aouthern  end  through  ths  river  Ohia,  but  alio 
juat  north  of  Kota-kota  through  the  river  Kaombe.  This  agrees  exactly  with  Uw 
unanimoua  asaerlioti  of  the  older  Eoto-kota  natives,  that  Kota-kota  itself  wu 
formerly  on  an  island.  But  the  important  point,  as  bearing  on  the  I.ake  fall,  ii 
that  the  whole  physical  surroundings  show  that,  on  &b  assumption  that  there  has 
been  since  1873  or  earlier  a  regular  fall  of  the  lake,  that  fall  would  naturally  drain 
this  ares,  leaving  small  lakes  (as  sctually  occurs)  ia  the  deeper  hollows  of  what  were, 
on  this  theory,  part  of  the  lake-bed  in  comparatively  recent  times.  This  is 
coiroborated  by  the  fact  that  three  of  these  small  lakes  still  exist  vjithoiU  Immng 
any  source  of  tapply  westward  from  the  hills,  which  are  some  diatance  away  and 
are  drained  on  this  side  of  their  watershed  by  the  river  Bna,  which  has  its  outlet 
some  16  miles  further  north  than  the  Kaombe.  I  have  sud  "  since  1B76  or  eaHier," 
because  it  ia  evident,  from  Livingstone's  maps,  that  Lake  Chia  was  not  connected 
with  the  river  Eaombe  when  he  viaititd  Eota-kota.  So  that  this  argument,  if 
sound,  puahea  atill  further  back  the  date  of  the  commencement  of  a  period  of  desicca- 
tion.  A  corroborative  evidence  of  this  process  may  be  found  at  various  points 
round  Lake  Nyasa,  where  there  appear  to  be  evident  marks  of  old  "beaches" 
at  considerable  dlatancea  from  the  present  bke-shore.  This  was  first  noticed 
by  Livingstone  himself  (see  LAST  Jouma/i,  vol.  1,  p.  94,  where  he  speaks  of 
"two  beaches  of  the  lake"  near  "the  confluence  of  the  river  Hiui^"  "one  about 
15  feet  above  the  present  high-water  mark,  and  the  other  about  40  feet  above 
that"). 

There  is  a  great  outcry  of  the  European  colony  at  the  present  dme  for  afforaata- 
Uon,  to  prevent  the  serious  consequences  which  seem  to  be  arising  from  this  process 
of  nature. 

I  am,  yours  sincerely, 

Ww.  C.  PlBBCT. 
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P.S. — Since  writing  the  above,  I  have  heard  that  in  April  last  the  Ch(»rUs 
Janton^  one  of  the  smallest  steamers  on  the  lake,  crossed  the  bar  at  the  south  end 
of  Lake  N^asa  into  the  u|^r  Shir^  river  on  six  occasions,  the  last  time  on  which 
either  it  or  any  other  steamer  crossed  the  bar  being  about  five  years  previously. 
But  this  crossing  was  due  to  an  extraordinarily  heavy  but  very  temporary  fall  of 
rain,  and  its  repetition  had  already  become  impossible  by  the  end  of  April.  For 
this  information  I  am  indebted  to  Mr.  S.  Lyon,  the  engineer  of  the  Charles  Janson, 
but  it  is  doubtful  whether  the  fact  that  some  years  ago  the  bar  used  to  be  constantly 
orossed  by  steamers  has  any  bearing  on  the  question  of  general  desiccation,  as  the 
dumge  in  this  respect  might  be  accounted  for  by  a  silting  up  of  the  bar  and  upper 
reaches  of  the  river,  and  by  the  notorious  neglect  of  the  channel  of  the  upper  Shir^ 
1^  the  authorities,  which  has  led  of  recent  years  to  the  practically  entire  cessation 
of  its  use  aa  a  navigable  waterway  such  as  it  was  a  few  years  ago. 


General  Beport  of  the  Survey  of  India,  1903-01 

In  the  Oeographical  Journal  for  August  last,  I  note  a  review  on  the  above,  the 
only  one  I  ever  had  the  honour  of  preparing  before  my  retirement  from  the  depart- 
ment. There  are  some  points  which  perhaps  the  writer  may  not  be  aware  of, 
r^;arding  these  reports,  which  I  should  like  to  mention. 

As  he  says,  there  is  great  delay  in  the  publication  of  these  reports.  This  is  in 
a  great  measure  due  to  references  that  have  to  be  made  to  the  foreign  and  military 
departments  as  to  the  desirability  or  otherwise  of  publishing  matter  connected  with 
all  transfrontier  work.  Then,  again,  for  some  years,  partly  owing  to  a  peremptory 
mandate  from  the  Oovemment  of  India,  the  length  of  all  official  reports  have  been 
curtailed  and  restricted  to  a  given  number  of  pages ;  and  the  cutting  down  of  the 
reports  of  executive  officers  in  charge  of  field  parties,  and  examining  all  the  proof 
copies,  a  task  which  falls  on  the  Surveyor-General  and  Deputy  Surveyor<^General, 
entails  no  small  amount  of  labour  in  order  to  condense  the  final  report  within  the 
prescribed  limit  of  size.  Owing  to  the  above  restrictions,  the  reports  of  late  years 
have  been  somewhat  scant,  and  void  of  matters  of  general  interest  to  the  public,  a 
fact  which  has  been  commented  on  by  the  Indian  press ;  and  it  was  with  a  view  to 
furnishing  something  of  a  more  readable  nature,  I  determined  to  include  in  the 
appendix  as  much  interesting  matter  as  it  was  possible  to  gather. 

Another  cause  for  the  delay  in  publication  of  the  last  report  was  the  extra  work 
thrown  [on  the  administrative  offices  by  the  Survey  committee,  who  were  per- 
petually demanding  returns,  estimates,  and  statistics  of  every  conceivable  subject 
connected  with  the  department. 

The  statement  that  **  there  is  really  very  little  of  the  Indian  peninsula  left  to 
map  "  is  hardly  borne  out  by  facts.  I  can  assure  the  writer  that^there  remain  very 
large  areas  which  will  require  "resurvey,"  and  not  merely  "revision.**  A  glance  at 
the  *  Report  of  the  Survey  Committee,'  part  i.  p.  43,  will  show  that  the  area  to  be 
surveyed  is  estimated  at  655,360  square  miles,  whilst  that  for  "  re-survey  **  is  quoted 
at  479,000  square  miles. 

There  is  no  new  material  in  the  map  of  Nepal  accompanying  Captain  Wood's 
report,  beyond  what  has  been  in  our  possession  for  many  years  past,  and  to  say  that 
the  map  is  "  the  work  of  Captain  Wood  "  is  quite  misleading.  Captain  Wood  was 
merely  sent  to  Katmandu  to  finally  set  at  rest  the  discussion  that  has  been  waged 
for  years  past  regarding  the  identification  of  certain  snow-peaks  visible  from  that 
locality.    No  surveying  of  any  description  was  attempted,  and  to  say  ihat  "the 
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pusses  leading  into  Tibet  north  of  Katmandu  can  now  be  located  with  a  fair  approxi- 
mation to  exactness  "  is  purely  mythical. 

J.  R.  Hobday,  Colonel, 

Late  ofiBciating  Surveyor-General  of  India. 
October  29, 1906. 


KisiioiiarUl  and  Philology  and  Anfhropologyi 

I  WAS  much  interested  in  reading  Prof.  Haddon's  paper  in  the  August  number  of 
the  Journal^  proposing  a  systematic  investigation  of  the  biology  and  anthropology 
oC  Melanesia,  and  I  sincerely  hope  that  such  an  expedition  may  be  organized.  But 
I  ask  your  permission  to  take  exception  to  some  remarks  made  in  the  discussion 
following  the  paper,  because  they  are  most  unjust  to  a  large  body  of  men  who  have 
done  an  immense  deal  in  various  parts  of  the  world  to  advance  the  knowledge  of 
language  and  of  folk-lore.  I  notice  that  Mr.  Ray  said  that  '*  the  missionaries  learn 
the  languages,  to  a  certain  extent,  far  enough  to  be  able  to  produce  a  Gospel  trans- 
lation, and  when  that  is  published,  they  rarely  go  any  further.  Very  few  of  them 
take  down  native  stories,  and  no  native  literature  is  preserved."  Now,  both  these 
statements  are  very  far  from  the  truth.  I  affirm,  on  the  contrary,  that  do 
missionary  is  content  with  translating  a  single  Ck)spel,  but  that  the  object  of 
every  Protestant  mission  is  to  give  the  peoples  among  whom  it  works  all  the  New 
Testament  in  the  first  place,  and  then  the  complete  sacred  Scriptures.  The 
annual  reports  of  the  Bible  Society  will  fully  confirm  what  I  say,  and  will  show 
that  every  year  missionaries  are  going  on  to  complete  the  whole  Bible  in  countries 
where  it  is  not  already  completed ;  and,  more  than  that,  they  are  continually  revising 
and  improving  first  translations  as  their  knowledge  of  the  various  languages  becomes 
more  perfect.  I  may  cite  Mr.  R.  N.  Gust's  book,  *  A  Sketch  of  the  Modem  Languages 
of  the  East  Indies'  (Trtibner,  1878),  Appendix  G,  to  show  what  had  been  done 
by  missionaries  in  the  large  Indian  group  of  languages  nearly  thirty  years  ago,  and 
there  have  been  great  advances  since.  It  is  the  same  in  China  now — a  large  body 
of  missionaries  from  all  the  Protestant  Societies  are  engaged  in  a  careful  revision  of 
the  Bible ;  and  it  was  the  same  with  us  here  in  Madagascar.  The  first  missionaries 
here  were  indefatigable  In  completing  the  New  Testament  within  two  years  of  thdr 
arrival,  and  the  whole  Bible  before  they  had  been  fifteen  years  in  the  island. 
And  it  is  the  same  with  my  friends  of  the  L.M.S.  Mission  in  New  Guinea  now. 
Dr.  Lawes,  after  barely  ten  years  in  a  part  of  the  island  where  the  language  was 
previously  utterly  unknown,  returned  to  England  with  a  complete  translation  of 
the  New  Testament,  not  '*  a  Gospel  translation,"  to  be  printed  by  the  Bible  Society. 
And  although  the  work  is  most  difficult  there  in  consequence  of  the  number  of 
languages,  good  progress  is  being  made  in  studying  several  of  them,  and  in  giving 
the  people  the  Scriptures  in  their  own  tongues.  The  fullest  statement^  and  most 
carefully  arranged  account  of  what  missionaries  have  done  and  are  doing  for 
philology  is,  however,  given  in  the  Rev.  D.  Dennis's  monumental  work, '  Cbrit»tiaD 
Missions  and  Social  Progress,'  in  three  volumes,  with  a  volume  of  statistics 
(New  York :  Revell  Company),  just  completed.  Such  remarks  as  those  made  by 
some  gentlemen  are  amply  refuted  by  an  inspection  of  facts  and  figures  carefully 
compiled  in  Dr.  Dennis's  volumes.  Missionaries  have  no  need  to  be  ashamed  of 
their  brethren  as  scholars,  when  such  names  are  mentioned  as  Carey,  and  Hay, 
and  Chamberlain,  aod  Sherring  in  India;  as  Morrison,  Milne,  Legge,  Edkins, 
and  Griffith  Johns  in  China;  as  Jones,  and  Griffiths,  and  Cousins,  and  Dahle  in 
Madagascar ;  as  Pattison,  and  Codrington,  and  Turner,  and  Wyatt  Gill  in  Poly- 
nesia :  but  the  list  would  be  too  long  were  I  to  attempt  to  make  it  anything  like 
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complete.  All  philologists  know,  and  will  gladly  acknowledge,  the  debt  their 
science  owea  to  missionaries  in  all  parts  of  the  world,  from  the  time  of  John  Eliot 
down  to  the  present  day. 

A  word  or  two  more  as  regards  the  second  statement,  viz.  that  *'  very  few  of 
them  take  down  native  stories,  and  no  native  literature  is  preserved.**  This  is 
equally  inaccurate,  and  I  afi&rm,  on  the  contrary,  that  numbers  of  missionaries 
are  very  anxious  to  preserve  and  study  the  folk-lore  of  the  peoples  among  whom 
they  live,  and  that  a  large  amount  of  such  material  has  been  obtained  by  them  and 
put  on  record.  Away  from  access  to  libraries  as  I  am  in  this  country,  I  cannot  try 
to  give  anything  like  a  complete  list,  and  can  only  give  a  few  examples ;  but  a 

^  reference  to  the  volumes  of  the  Folk-lore  Society's  proceedings  will  confirm  my 
statements.  As  an  instance,  however,  I  may  just  say  that  here  in  Madagascar  very 
full  Usts  have  been  compiled  and  printed  of  the  native  proverbs,  and  a  great  many 
have  been  translated;  two  considerable  books  have  been  printed,  giving  a  large 
number  of  folk- tales,  songs,  conundrums,  children's  games,  etc.,  as  well  as  the 
curious  ideas  of  divination,  charms,  etc.  (in  fact,  a  few  of  us  a  few  years  ago  formed 
a  little  society  for  the  collection  and  publication  of  such  literature) ;  smaller  books 
have  also  been  issued,  giving  native  customs,  speeches,  etc,  at  marriages,  funerals, 
circumcision  festivals,  and  royal  speeches,  all  of  which  preserve  obsolete  or  obso- 
lescent forms  of  the  language.  I  myself  have  taken  much  interest  in  the  dialects 
of  the  island,  and  am  now  proposing  a  plan  to  the  Acad^mie  Malgache  for  their 
systematic  collection  and  study ;  and  Dr.  Dahle,  of  the  Lutheran  Mission,  has  nuide 
exhaustive  studies  of  the  divination  practices  of  the  people,  and  also  of  the  language. 
Now,  what  we  have  done  here  is  not  an  exceptional  fact  by  any  means ;  witness 
Dr.  Turner's  book,  *  Nineteen  Years  in  Polynesia ; '  Rev.  Wyatt  Gill's  *  Historical 
Sketches  of  Savage  Life  in  Polynesia,  with  Illustrative  Clan  Songs ; '  and  *  Myths 
and  Songs  from  the  South  Pacific ; '  Dr.  Codrington's  *  The  Melanesians :  their 
Anthropology  and  Folk-lore ; '  Rev.  W.  Ellis's  '  Polynesian  Researches ; '  Rev.  R. 
Taylor's  *  New  Zealand  and  its  Lihabitants ; '  Rev.  M.  A.  Sherring's  *  IVibes  and 
Castes  of  India,'  etc.,  etc.  The  contributions  of  Chinese  missionaries  to  an  accurate 
knowledge  of  the  literature  of  China  are  also  well  known,  such  as  Dr.  Legge's  many 
volumes  of  the  Chinese  classics,  and  the  learned  works  of  Drs.  Chalmers,  Edkins, 
Milne,  and  Morrison,  and  others. 

Both  philology  and  literature  and  folk-lore  would  be  in  a  bad  way  were  we 
dependent  upon  colonists  and  traders  for  our  knowledge  of  such  subjects ;  and  had 
not  Christian  missionaries  in  all  parts  of  the  world,  in  addition  to  their  chief  work 
of  making  known  the  gospel,  been  determined  to  study  accurately  for  themselves 
the  languages  and  ideas  of  the  peoples  among  whom  they  live.  I  therefore  have  no 
hesitation  in  again  affirming  that  missionaries,  notwithstanding  the  disparaging 
remarks  often  made  about  them  by  those  who  know  least  about  what  they  do,  have 

done,  and  are  doing,  valuable  service  to  philological  and  anthropological  science. 

James  Sibbeb, 
Missionary  of  the  L.M.S. 

L.M.S.  College,  Antananarivo,  Madagascar,  September  29, 1906. 


The  Phoenioian  PeripluB  of  Afirioa. 

I  am  sorry  that  my  remarks  on  this  subject  had  to  be  compressed  into  so  small 
a  space  as  to  lay  me  open  to  the  criticism  pronounced  by  Mr.  Heawood  on  my  letter. 
To  him  I  would  reply — briefly  again — as  follows.  I  am  not  the  first  to  observe 
that  the  Phoenician  legend,  with  its  impossible  harvest-story,  would  have  found 
little,  if  any,  support  in  modern  times  but  for  the  supposition  that  the  alleged  report 
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of  a  northerly  sun  must  be  true  because  it  could  not  have  been  invented.  I  contend, 
not  merely  that  it  could  easily  have  been  invented,  but  that  the  last  persons  to  deny 
this  should  be  those  who  maintain  that  a  Semitic  traffic  with  Sofala  had  been  going 
on  for  centuries  before  Necho's  time.  Mr.  Heawood  disputes  my  suggestion  that  the 
statement  *'  startled  *'  the  world,  or,  indeed,  anyone  beside  Herodotus.  But  surely 
the  statement  would  hardly  have  been  made  had  it  not  been  thought  remarkable. 
And  that  it  could  be  thought  remarkable,  even  by  Herodotus,  is  surely  strange  if 
voyages  to  South  Africa  had  ever  been  common.  Herodotus,  Mr.  Heawood  says, 
had  "  pre-conceived  ideas.'*  But  were  not  these  ideas,  at  least  so  far  as  concerned 
the  extent  of  Africa,  actually  inspired  by  the  Phoenician  story  ?  And  are  not  such 
ideas,  which  were  certainly  not  confined  to  Herodotus,  hard  to  explain  as  surviving 
in  the  world  if  a  circunmavigation  of  Africa  had  really  been  made  ?  When  Mr. 
Heawood  says  "  the  natural  conclusion  ...  is  not  so  much  that  the  sun  was  north 
at  noon,  as  that  it  was,  during  the  greater  part  of  the  day,  on  the  right  of  the 
general  course  sailed,**  he  seems  to  me  to  touch  upon  a  weak  point  in  the  story.  As 
a  fact,  in  a  circumnavigation  of  Africa,  the  distance  to  be  sailed  in  an  east-to-west 
direction  is  surprisingly  small,  and  most  of  it  is  ofif  the  Guinea  coast,  north  of  the 
line,  where  Bennell  maintiuns  that  the  Phoenicians  could  only  have  made  their  way 
in  the  autumn,  when  the  sun  would  be  on  the  left  hand.  That  Herodotus,  and 
better-informed  successors  of  Herodotus,  should  have  fancied  the  chief  part  of  the 
voyage  to  have  been  from  east  to  west  is  surely  an  indication  that  a  real  voyage  had 
never  been  recorded. 

I  am  glad  to  learn  that  Dr.  Keane  does  not  **  rely  on  the  statement  of  Herodotus,** 
though  in  that  case  I  cannot  tell  what  it  is  on  which  he  does  rely  to  prove  against 
Mr.  Maclver  that  the  ancients  had  a  knowledge  of  the  Austral  regions.  I  intro- 
duced Posidonius  chiefly  to  show  that  a  competent  scientifio  authority,  who  knew 
as  well  as  any  modem — and  much  better  than  some  moderns — what  a  northerly  sun 
would  imply,  was  not  impressed  by  the  mention  of  one.  But  Posidonius  also  was 
an  opponent  of  a  theory  once  widely  current,  that  the  equatorial  heat  was  insupport- 
able. How  did  this  idea  find  a  place  in  a  world  of  which  *'  the  Austral  regions  " 
had  long  been  known  ?  Of  Dr.  Eeane*8  wild  attack  upon  Posidonius,  as  it  has 
absolutely  nothing  to  do  with  the  subject  in  hand,  I  will  merely  say  that  I  can  find 
no  justification  for  it  in  anything  recorded  of  that  eminent  man. 

I  venture  to  think  that  Herodotus  does  speak  of  a  Carthaginian  circunmaviga- 
tion, though  no  doubt  in  a  provokingly  elliptical  phrase.  Both  Gaisfozxl  and 
Rawlinson  understand  him  as  saying  that,  whereas  Necho  gave  the  firU  proof,  the 
Carthaginians  in  the  second  place  represented  themselves  as  having  ''made  the 
voyage  **  (Rawlinson),  or  as  having  ascertained  that  it  could  be  made  (G^aisford), 
which  amounts  to  the  same  thing. 

E.  J.  Webb. 

Trewollack,  Bodmin. 
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A.  =  Academy,  Aoademie,  Akademle. 
Abh.  =  Abhundlangen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino^  Boletim. 
Col.  =  Oolonies. 

Com.  =  Gommeroe. 

C.  B.  =  Oomptei  Bendns. 
E.  =  Erdknnde. 

G.  =  Geography,  G^ographie ,  Geografla. 

Qea.  =  G^UBohaft. 

I.  =  Institate,  Institation. 

Is.  =  Isyestiya. 

J.  =  Joomal. 

Jb.  =  Jahrbnoh. 

k.  a.  k.  =  kaiflerlioh  und  koniglich. 

M.  s  Mitteilnngen. 


ICag.  =  Magasine. 

Mem.  (M€m.)  =  Memoirs,  M^moires. 

Met  Qm^t)  =  Meteorological,  etc. 

P.  =  FrooeedingB. 

B.  =  Boyal. 

Bey.  (BiT.)  =  Beview,  Beme,  Biviata. 

S.  =  Society,  Sod^t^  Selskab. 

Be.  =  Soience(8). 

Sitsb.  =  Sitzimgsbericht. 

T.  =  Transaotions. 

Tb.  s:  TydBchrift,  TidBkrift 

V.  s=  Verein. 

Yerh.  =  Yerhandlnngen. 

W.  =  WiBsenBobaft,  and  componnda. 

Z.  =  ZeitBohrift. 

Zap.  =  Zapiski. 


On  accoimt  of  the  ambigoitr  of  the  worda  oetofX),  quarto,  etc.,  the  Bise  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half -inch.    The  sixe  of  the  /ouniof  is  10  X  6|. 

A  seleetion  of  the  works  in  this  list  will  be  noticed  elsewhore  in  the  "  Jonmal,'' 
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Albania.  B.S.O.  Romdnd  87  (1906) :  39-68.  Borileann. 

Bominil  din  trionghinl  Yallona-Ardenita-Borat  (Albania),  de  G.  Burileanu. 

Alps— Danphine.  La  G.  18  (1906) :  437-442.  Jacob. 

Bapport  prelimlDaire  sur  lea  travauz  glaoiaires  en  Dauphin^  pendant  Tet^  1905. 
Par  Gharies  Jacob. 

Alps— Monte  BoBa.  B.8.G.  lialiana  7  (1906) :  639-662.  Alessandri. 

Dne  mesi  sulla  vetta  del  Monte  Bosa,  oonferenza  dal  doit.  G.  Alessandri.     With 
Hhutraiiotu. 

.AlfB— Morphology.     Vtertdjahrtchrift  Naturf.  Ges.  ZUrich  61  (1906) :  1-19.  Heim. 

Geologische  Nachlese  von  A.  Heim.    Nr.  15.  Bin  ProfiJ  am  Siidrand  der  Alpen, 
der  PUocaenQord  der  Breggiaschlncht.     With  Map  and  Profiles. 

Alps  and  Pyreneds.  Xa  G.  18  (1906) :  417-424.  Lapparent. 

lies  dpoqnes  glaoiaires  dans  le  massif  alpin  et  la  region  pyren^ehne.  Par  A.  de 
Apparent. 

Austria.  Deut9ch.  Rundschau  G.  28  (1906) :  397-i05.  Mayer. 

Die  sndlichBten  Uebergange  vom  Donau-  zum  Elbegebiet.  Yon  Prof.  Dr.  J.  Mayer. 
With  Map$  and  lllwtraiiont. 

Austria.  Globus  89  (1906)  :  152-157.  Perko. 

Die  BieseDgrotte  bei  Triest-Opcina.  Yon  G.  A.  Perko.  With  Plan  and  lllus^ 
tratiom. 

Austria -Bohemia.         M.K.K.G.  Ges.  Wien  49  (1906) :  60-73.  Schneider. 

Das  Dnppauer  Mittelgebirge  in  Bohmeu.    Yoq  Dr.  E.  Schneider. 

Austria— Tirol  B.8.G.  Itaiiana  7  (1906) :  546-568.  Marson 

Sul  ghiaociai  dell'  Adamello-Presanella  (alto  baoino  del  Saroa-Miocio).  Nota  del 
Prof.  L.  Marson.     With  Map  and  lUustrations. 

Austria— TiroL  Fxeoh, 

Ueber  den  Gebirgsbau  der  Tiroler  ZentralalpcD,  mit  besonderer  Biicksicht  aof  den 
Brenner.  Yon  Wiitz  Freeh.  (W.  ErgdnMh.j  Z.  Dents,  u.  Oesterr.  Alpenv.  2,  Heft  1 
(1905) :  pp.  X.  and  98.)     With  Map,  Illustrations,  and  Diagrams. 

Belgium.  B.8.  Beige  Giblogie,  Procds-Verh.  20  (1906) :  100-102.  Simoens. 

De  Tind^pendance,  en  Belgique,  des  chaines  oal^onienne  et  heroynienne.  Par 
G.  Simoens. 

Belgium— liege.  Hertslet. 

Arms  Industry  of  Li^ge.    Foreiga  OfGlce,  Miscellaneous,  No.  650.    1906. 
10  X  6J,  pp.  54.    Diagram.    Price  7Jd. 

Bulgaria.  Tour  du  Monde  12  (1906) :  241-26i. 

Les  Balkans  de  Bulgarie.    Par  L.  de  Launay.     With  Map  and  lUustraiions. 
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torfioa  and  SardinU.      M.K.K.G,  Ges.  Wim  49  (1906):  74-86.  BehooiMr. 

Corsica  and  Sardinien  in  vergleichender  Daretellang.    Yon  O.  Schoener. 

Denxnark.  O.Z.  12  (1906) :  361-<378.  Machacek. 

Danemarks  Boden  and  Oberfliiohe.    Yon  F.  Maohadek.     With  Illwtraiions. 

Europe.  Fhilippton. 

Earopa.  Zweite  Aafl.  des  von  Dr.  Alfred  PhilippBon  and  Prof.  Dr.  Ladwig  Neo- 
mann  yerfassten  Werkes,  nen  bearbeitet  von  Prof.  Dr.  A.  Philippion.  (AUgemeine 
L&nderkande,  herausgegeben  von  Prof.  Dr.  W.  Sievers.)  Leipng  and  Wien : 
Bibliographifichea  Institat,  1906.  Size  10^  x  7i,  p.  xii.  and  762.  Maps  and  lUw- 
trationa.    Price  17«. 

Europe— Languages.  Deuitche  Erde^  (1905):  41-51.  Zemmrioh. 

Die  deatsch-xomische  Sprachgrenze.    Yon  Johannes  Zemmrich. 

Franee.  B.8.G.  Com.  Bordeaux  27  (1901) :  129-145.  DuiEut 

Topographie  anoienne  et  modeme  des  lacs  d'Uourtin  et  de  Lacanau.  Par  C. 
Duffart.     With  Maps  and  Sections. 

France.  B.S.G.  Com.  Bordeaux  29  (1906):  31-36, 61-76.  Paniagua. 

Lea  Landes  de  Gasoogne  et  les  Deltas  de  la  Gironde.  Par  A.  de  Paniagua.  With 
Map. 

Italy.  Baedeker 

Italy.  Handbook  for  Travellers  by  Karl  Baedeker.  First  Part :  Northern  Italy, 
including  Leghorn,  Florence,  Bavenna,  and  Routes  through  Switzerland  and  Austria. 
13th  edition.  Leipzig :  K.  Baedeker ;  London :  Dulau  A  Co.,  1906.  Size  6)  X  4), 
pp.  Ixiv.  and  592.    Maps  and  Plans,    Price  8fii.    Presented  hy  Memrs,  Dutau  d:  Co. 

United  Kingdom—Ireland.  Gooke. 

Handbook  for  Travellers  in  Ireland.  Seventh  Edition.  Revised  and  Edited  by 
John  Cooke.  London :  E.  Stanford,  1906.  Size  7x5,  pp.  z.,  58,  and  576.  Maps 
and  Plans.    Price  9s.    Presented  by  the  Publisher. 

The  sixth  edition,  issued  in  1902,  has  been  here  subjected  to  a  renewed  revision. 

United  Kingdom— Isle  of  Wight  Ward. 

Thorough  Guide  Series.   The  Isle  of  Wight,  with  Notes  for  Geologists  and  Cyelista 

By  C.  S.  Ward.    New  edition.    London :  Dulau  &  Co.,  1906.    Size  6)  x  4i»  pp.  xiv. 

and  86.    Maps  and  Plans.    Price  2s,  6d.  net.    Preeented  hy  the  Publishers, 

United  Kingdom— Lake  IHstrict.  Baddd«j 

Thorough  Guide  Series.  The  English  Lake  District  By  M.  J.  B.  Baddeley. 
Tenth  edition.  London :  Dulau  A  Co.,  1906.  Size  6}  x  4},  pp.  xxx.,  16,  248,  and 
20.    Maps  and  Panoramas.    Priee  5s.  net    Presented  by  the  PubUthers, 

United  Kingdom— Meteorology.  Hill. 

British  Bainfall,  1905.  On  the  Distribution  of  Bain  in  spaoe  and  time  over  the 
British  Isles  during  the  year  1905.  ...  By  Hugh  Robert  Mill.  London:  £. 
Stanford,  1906.  Size  9  x  5},  pp.  88  and  272.  Maps  and  lUustrationa.  Priee  lOt. 
Presented  by  Dr,  H.  B,  MUl. 

It  is  pointed  out  that  the  number  of  stations  from  which  returns  are  published  at 
last  exceeds  four  thousand,  though  the  distribution  of  the  rain-gauges  over  the  ooontry 
(graphically  shown  on  a  map)  still  leaves  something  to  be  desirod.  Except  in  the 
extreme  north  of  England,  the  areas  more  than  10  mues  from  any  gauge  ooour  only  in 
Scotland,  South  Wales,  and  Ireland. 

United  Kingdom— Scotland.  Baddeley. 

Thorough  Guide  Series.     The  Northern  Highlands,  Sootland  (part  ii.)  .  .  .  By 

M.  J.  B.  Baddeley.    7th  edition.     London :  Dulau  k  Co.,  1906.     Size  6)  x  5, 

pp.  xvi  and  150.    Maps  and  Plans.    Price  3s.  6d.  net.    Preeented  by  the  PubUtken, 

The  only  fault  to  be  found  with  this  guide  is  that  the  general  map  ia  so  ineerted  that 

it  cannot  be  kept  open  while  the  text  is  being  consulted. 

United  Kingdom— Yorkshire.  Badde^y. 

Thorough  Guide  Series.  Yorkshire  (part  ii.),  West  and  part  of  North  Ridings  and 
all  parts  of  the  country  West  of  the  North-East  Main  Line ;  also  Barnard  Ceatle 
and  Teesdale.  By  M.  J.  B.  Baddeley.  Fifth  edition,  thoroughly  revised.  London  : 
Dulau  A  Co.,  1906.  Size  6}  X  4},  pp.  xvL  and  152.  Maps  and  Plane,  Priee 
8s.  net.     Preeented  by  the  Publishers, 

A  section  map  of  Kipon  and  neighbourhood  is  added  in  this  edition. 
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ASIA. 
Adtttie  Busiia.  TiUo. 

Buperfioie  de  la  Russle  d'Ane,  avec  les  bassins :  des  oceans,  des  men,  des  rivieres 
et  des  lacs,  ainsi  que  les  saperficies  des  divisions  administratives  sous  le  r^^e  de 
rEmperenr  Nicholas  11.  Par  A.  de  Tillo.  [In  Russian.]  St.  Petersbourg,  1905. 
Size  14  X  11},  pp.  xxiv.,  66, 35, 101, 4, 6, 5.  Mapi  and  Diagrams ;  also  Map,  separate. 
Presented  by  it.  J.  de  Schdkalsky. 

OhinA.  Petermanns  M.  52  (1906) :  91-92.  Ldeiy. 

E.  V.  Oholnoky  fiber  Flussiegulierung  nnd  Bodenmelioiationen  in  China.  Yon 
Prof.  Dr.  L.  y.  Ldczy. 

Summary  of  a  memoir  published  by  the  Hungarian  Hydrological  Office. 

China  and  Korea— Xeteorology.     Monthly  Weather  Rev.  33  (1905) :  477-480.       Okada. 
The  Bainfall  of  China  and  Korea.    By  T.  Okada.    With  Map. 

China— Xwang-«L  La  0. 13  (1906) :  476-480.  Francois. 

Mission  au  Eouang-8i.    Par  M.  le  lieutenant  Francois. 

Chinese  Turkestan— HistoricaL    Indian  Antiqykary  35  (1906) :  1-80.  LM. 

The  ELharostra  Country  and  the  Kharostri  Writing.  By  S.  L^yi.  Translated  by 
Mabel  Bode. 

Dnteh  East  Indies — GommereiaL  Boekelmann. 

Wirtschaftsgeographie  yon  Niederl&iidsch-Ost-Indien.  Yon  Albrecht  yon  Boekel- 
mann. (Angewandte  Qeographie.  Hefte  xur  Yerbreitung  geographischer  Eennt- 
nisse  iu  ihrer  Beziehung  zum  Kultur-  und  Wirtschaftsleben.  Herausgegeben  yon 
Prof.  Dr.  Karl  Doye.  2  Serie,  2  Heft.)  Halle  a.  S. :  Gebauer-Schwetschke,  1904. 
Size  9}  X  6},  pp.  92.     Price  Im.  80. 

Fxeneh  Indo-Ohina.    B.  ComitiVAsie  Fran^aise  6  (1906)  :  229-234.  

Les  Yoies  de  penetration  au  Laos  fran9ai8  et  au  Siam.     With  Map. 

French  Indo-China— Tongking.  Lajonqnidre. 

Ethnographie  du  Tonldn  Septentrional.  Par  le  Commandant  E.  Lunet  de  Lajon- 
Qui^.  Paris :  E.  Leroux,  1906.  Size  114  X  7},  pp.  384.  Map  and  Illustrations. 
Presented  by  ihe  Pubtislier. 

India— Bengal.  Wilson. 

Indian  Records  Series.  Old  Fort  William  in  Bengal.  A  Selection  of  Official 
Documents  dealing  with  its  History.  Edited  by  the  late  Dr.  C.  R.  Wilson.  2  yols. 
London :  J.  Murray,  1906.  Size  9}  X  6|,  pp.  (yol.  1)  xl.  and  256  ;  (yol.  2)  yiii.  and 
880.    Plans  and  Plates.    Price  2^s.  net.    Presented  by  the  Publisher. 

India — Bhutan.  

Through  Bhutan  with  the  Mission,  1905.    INeuxtpaper  Cuttings.^    Size  13  X  8J, 
pp.  31. 
Cuttings  from  the  Pioneer,  reyised  by  Mr.  A.  W.  Paul. 

India— Bhutan.  Records  Geol  8urv.  India  84  (1906) :  22-30.  Pilgrim. 

Notes  on  the  Geology  of  a  portion  of  Bhutan.    By  6.  E.  Pilgrim,  b.sc.     With  Map 
and  Sections. 
India— Bhutan.  Records  Geol.  Surv.  India  84  (1906) :  81-36.  Pilgrim. 

Report  on  the  Coal  occurrences  in  the  Foothills  of  Bhutan.    By  G.  E.  Pilgrim,  b.so. 

India— Himalaya.  B.8.0.  Oenhfe  45  (1906) :  87-90.  OuiUarmod. 

Au  Eangohinjunga  (8585™).  Yoyage  et  exploratioDs  dans  THimalaya  du  Sikhim 
et  du  Ne'pal.    (BK^sum^.)    Par  Dr.  J.  J.  Guillarmod. 

India— Himalaya.  Alpine  J.  28  (1906) :  201-228.  Longstaff. 

Six  Months'  Wandering  in  the  Himalaya.  By  T.  G.  Longstaff.  With  Maps  and 
Illustrations.    Also  separate  eopy. 

India— Historical.  Indian  Antiquary  84  (1905) :  253-261.  Pearson. 

Alexander,  Poms,  and  the  Panjab.    By  C.  Pearson.    ( WiUi  a  Map,  and  a  Prefatory 

Note  by  Vincent  A.  Smith.) 

Discusses  the  topography  of  Alexander's  march  in  the  light  of  close  personal  know- 
ledge of  the  ground. 

India— Historical.  J.R.  Asiatic  8.  (1906) :  553-^580.  Yost. 

Identifications  in  the  Region  of  Eapilayastu.    By  Major.  W.  Yost.     With  Map. 
No.  YI.  -DicKBfBKR,  1906.]  2  x 
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Indo-China— Tonkin.    B.  Eoonomique  (Indo-Ohine)  9  (1906) :  150-156. 

Note  gur  lee  Crues  et  InondationB  en  1905  (au  Tonkin).    Par  M.  Lantencna.     WUh 
Map. 

Japan. 


The  Sixth  Financial  and  Economic  Annual  of  Japan.  1906.  The  Departmeniof 
Finance,  Tokyo.     Size  10}  x  7},  pp.  ▼!.,  210,  and  60.    Map  and  Diagrami. 

Malay  Arckipelago— Klas.  Bapptzd. 

Ti.  K.  Ned.  Aard.  OenooU,  Amsterdam  88  (1906):  713-724. 

Yerslag  eener  reis  per  Gonyemements-stoomsohip  ** Condor"  naar  do  Zuid-Ooet 

en  ZuidkuBt  van  Nias  van  den  208ten  tot  en  met  28  October  1905.    Door  T.  G. 

Bappard. 

Malay  Arckipelago — Sumatra.  O*Bri0n. 

T$.  Ned.  Aard.  OenooU.  Amsterdam  88  (1906):  939-1014. 

Rapport  omtrent  de  tegenwoordige  politieke  en  economische  verhoudingen  en  toe- 
standen  in  de  Kampar-Kiri-landen.    Door  J.  L.  O'Brien.     WUh  Map. 

Kortbem  and  Eastern  Ana.  Keaao. 

Stanford's  Compendium  of  Qeography  and  Travel  (New  Issue).  Asia.  Vol.  1. 
Northern  and  Eastern  Asia.  By  A.  H.  Keane,  ll.d.  Second  Kdition.  London : 
E.  Stanford,  1906.  Size  8  x  5^,  pp.  xxvi.  and  528.  Maps  and  IUu$tratum».  Price 
158.     Presented  by  Uie  Publisher. 

The  main  results  of  geog^phioal  exploration  during  the  past  deoade  have  been 

embodied  in  this  edition. 

Philippine  Islands.  Davneey. 

An  Englishwoman  in  the  Philippines.  By  Mrs.  Campbell  Dauncey.  London: 
John  Murray,  1906.  Size  9  X  6,  pp.  xx.  and  850.  Illustrations,  Price  12s.  net. 
Presented  by  the  Publisher. 

Fbilippine  Islands.  7oreman. 

The  Philippine  Islands.  A  political,  geographical,  ethnographical,  social,  and 
commercial  history  of  the  Philippine  Ajohipelago.  Embracing  the  whole  period  of 
Spanish  rule,  with  an  account  of  the  succeeding  American  Insular  Government.  By 
John  Foreman.  Third  Edition.  London :  T.  Fisher  Unwln,  1906.  Size  10)  X  6), 
pp.  xxii.  and  668.  Maps  and  lUustroHons.  Price  25«.  net.  Presented  by  the 
Publisher. 
Carefully  revised  and  brought  up  to  date. 

Southern  India — Anthropology.  ThnrstOB. 

Ethnographic  Notes  in  Southern  India.  By  Edgar  Thurston.  Madras  :  Printed  by 
the  Superintendent,  Government  Press,  1906.  Size  9x6,  pp.  viii.  and  580. 
Illustrations.     Price  6s.    Presented  by  the  Oovemmeni  Press^  Madras. 

Brings  together  a  large  body  of  facts  obtained  both  by  personal  observation  and 
inquiry  and  from  printed  sources. 

Tibet.  Sherring. 

Western  Tibet  and  the  Britbh  Borderland,  the  sacred  country  of  Hindus  and 
Buddhists ;  with  an  account  of  the  Government,  Religion,  and  Customs  of  its 
Peoples.  By  Charles  A.  Sherring.  With  a  chapter  by  T.  G.  Longstaff,  describing 
an  attempt  to  climb  Gurla  Mandhata.  London :  E.  Arnold,  1906.  Size  10  x  6, 
pp.  xvi.  and  376.    Maps  and  lUusiraiions.    Price  2is.  net.    Presented  by  the  AtUhor. 

A7BI0A. 

Abyssinia^Elstorical.  Beeoari 

Rerum  Aethiopicarum  Scriptores  Oocidentales  inediti  a  Saccule  xvl.  ad  xix.  cnrante 

C.  Beccari  S.I.    Vol.  4.    P.  Emmanuelis  Bairadas  S.I.  Traotatus  Tres  historico- 

geographic!.    Romae :  C.  de  Luigi,  1906.    Size  11x8,  pp.  xxxii.  and  402. 

Afirica.  DeuUohe  Erde  ^  (1905) :  121-125.  T.aiiyi»««« 

Deutsche  Arbeit  in  Afrika  1884  bis  1905.    Yon  Paul  Langhans.    Map. 

Africa— Meteorology.  Petermanns  M.  58  (1906):  73-82.  Frannberger. 

Studien  iiber  die  jahrlichen  Niederschlagsmengen  des  afrikanischen  Eontinents. 
Von  G.  Frannberger.     With  Map. 

^Noticed  in  the  Monthly  Record,  November,  p.  507. 


GEOGEAPHICAL  LITERATURE  OF  THE  MONTH.  661 

Aftiea — ^TditieaL  SanderioB. 

Great  Britain  in  Modern  Africa.  By  Edgar  Sanderaon.  London  :  Seeley  &  Co., 
1907  [1906].  Size  8^  x  5},  pp.  iv.  and  380.  Map  and  Portrait$.  Price  ds.  Pre- 
ienied  by  the  PuhJUheri. 

A  compilation,  bringing  together  the  main  facts  of  British  political  relations  with 
Africa  since  the  beginning  of  the  nineteenth  century. 

Africa — Political.  


Treaty  Series.    No.  4.    1906.    Agreement  between  the  United  Kingdom  and  the 
Independent  State   of  the  Congo,  modifying  the  Agreement  signed  at  Brnisels, 
May  12,  1894.    Signed  at  London,  May  9,  1906.     London,  1906.    Size  9}  x  6, 
pp.  4.    Price  \d. 
See  Journal,  vol  27,  p.  629. 

Africa— PoUtical.  Le  Mouvement  O.  23  (1906) :  247-250.  

L'Aooord  Anglo- Congolais  du  9  mai  1906. 

Cape  Colony — Oriqnaland  West.  Tonng  and  Johnion. 

T.  QeoL  8.  South  Africa  9  (1906) :  34-39. 

Glacial  Phenomena  in  Griqualand  West.    By  B.  B.  Young  and  J.  P.  Johnson. 
With  Plates. 

Cape  Colony — Irrigation.  


Cape  of  Good  Hope.  Report  of  the  Director  of  Irrigation  for  the  Two  Tears  ending 
December  31, 1905.  Cape  Town,  1906.  Size  13  x  8,  pp.  86.  Plane.  Presented  l^ 
the  Director  of  Irrigation,  Cape  Colony. 

Central  Africa.  Lloyd. 

Uganda  to  Khartoum.  Life  and  Adventure  on  the  Upper  Nile.  By  A.  B.  Lloyd. 
With  a  Preface  by  Victor  Buxton.  London :  T.  Fisher  Unwin,  1906.  Size  9x6, 
pp.  xii.  and  312.  3fap  and  BlMtrations.  Price  10«.  6d.  net.  Presented  hy  the 
Publisher. 

This  is  not  merely  the  account  of  a  journey,  but  the  record  of  a  lengthened  residence 
among  some  of  the  less-known  tribes  of  Western  and  Northern  Uganda,  about  whose 
manners  and  customs  it  contributes  a  good  deal  that  is  new. 


Conffo  State. 

linssion  Scientifique  Congo-Nil.  K^sultats  des  observations  astronomiques,  mag- 
n^tiques  ct  altime'triques  effectu^es  sur  le  tcrritoire  de  I'titat  Ind^pendant  du 
Congo,  du  Vendredi  5  Septembre  1902  an  Vendredi  14  Avril,  1905.  Par  le  Com- 
mandant Lemaire  Ch.     Size  13  X  10,  pp.  54.    Map.     Presented  by  the  Author. 

Congo  State.  O.  Ts.  18(1905-06):  216-224.  Lund. 

Gennem  Landet  Nord  for  LutOifloden  (N.  0.  f.  Leopold  II.  S0  i  Kongo).  Elfter 
Dagbogsoptegnolser  og  offlcielle  liapporter.    Af  Otto  J.  Lund.      With  Sketch-map. 

Congo  State.  Mouvement  Q.  23  (1906):  313-318.  [Wantert.] 

Souvenirs  historiques.     With  Map. 

Congo  State.  Mouvement  O.  23  (1906)  :  360-363.  

Les  Territoires  Nord-F^t  de  r£tat  Independant  du  Congo  (consid^r^s  sp^ialement 
an  point  de  vue  orographiquo  et  geologique). 

Congo  State^Ethnography.    J.  Anthrop.  I.  35  (1905) :  398-426.         Torday  and  Joyce. 
Notes  on  the  Ethnography  of  the   Ba-Mbala.    By  E.  Torday  and  T.  A.  Joyce. 
With  Map  and  Plates. 

Salt  Africa.  ScoUish  G.  Mag.  22  (1906) :  341-354.  SUot. 

From  Mombasa  to  Khartum :  tli rough  Uganda  and  down  the  Nile.    By  Sir  0. 
Eliot,  K.o.M.a.,  etc. 

Eritrea.  Riv.  G.  Italiana  13  (1906) :  182-192.    Dainclli  and  XarincUi. 

Determinazioni  altimetricho  nella  media  valle  dell'  Anseba  e  negli  altipiani  di 
Molebso  e  di  Halhal  (Colonia  Eritrea).     Nota  di  G.  Dainelli  ed  O.  Marinelli. 

Britrea.  Penne. 

Aw.  G.  B.  Penne.  Per  Tltalia  Africana.     Studio  critico,  con  Prefazione  del 

Prof.  Achille  Loria.  Roma :  E.  Voghera,  1906.  Siae  9}  x  6J,  pp.  xxxvi.  and  720. 
Price  L.IO. 

Discusses  the  resonroee  and  proepeota  of  Eritrea. 

2x2 


662  GEOGRAPHICAL  LITEEATURE  OF  THE  MONTH. 

Freneh  SndaiL  C.  Rd.  143  (1906) :  193-195. 

De  Zinder  aa  Tchad.    Note  de  B.  Chudeau. 

eerman  East  Africa.         Petermanns  M.  52  (1906) :  121-136.  Van  dar  Bargt. 

Von  Mwansa  nach  Uschirombo,  29.  September  bis  7.  Oktober  1903.  Von  J.  M.  M. 
Van  der  Burgt     With  Map. 

Orange  Biver  Colony.  Johnaon. 

Orangia.  A  Geographical  Reader  of  the  Orange  River  Colony.  By  W.  8. 
Johnson.  London :  Longmans  A  Co.,  1906.  Size  7}  x  5,  pp.  vi.  and  66.  3fa|it 
and  Illwtrationi.    Price  Is.  6d.    Presented  by  the  Ptibliihers. 

A  good  elementary  geography  of  the  Orange  River  Colony. 

KOBTH  AMEEIOA. 
Alaska.  Brooks. 

The  Geography  and  Geology  of  Alaska,  a  summary  of  existing  knowksdge.  By 
Alfred  H.  Brooks.  With  a  Section  on  Climate,  by  Cleveland  Abbe,  Jr.,  and  a 
Topographic  Map  and  description  thereof,  by  R.  CJ.  Goode.  (U.S.  Geological 
Survey,  Professional  Paper  'No.  45.)  Washington,  1906.  Size  12  x  9,  pp.  828. 
Maps  and  IUu$tr(Uion$.    Presented  by  Hie  U.S.  GeohguxU  Survey. 

Reviewed  ante,  p.  626. 
Alaska.  Fmer  26  (1906) :  181-185.  Wiklnnd. 

Lappar  och  renar  i  Alaska.    Af  E.  B.  Wiklund. 
On  Lapps  and  reindeer  in  Alaska. 

America— DiscoYory.    Ahr^y^ B.S.  Hongroise  G.ZA(190Q):  I-IO.  TelekL 

Japans  RoUo  in  der  Geschichte  der  Entdeckung  Amerikas.  Von  Panl,  Grafen 
Teleki.    (FOldrajzi  KdzlemAiyek  34  (1906) :  1-13.     With  Maps.) 

Canada.  J.O.  6  (1906) :  74-77.  DroMor. 

The  Monteregian  Hills,  a  series  of  voloanio  Buttes.  By  J.  A.  Dresser.  With 
Map  and  Ulustration. 

Canada.  Deutsch.  Erde  5  (1906)  :  47-55.  Oppol. 

Das  Deutschtom  in  Eanada.    Von  Alwin  Oppel.     With  Map. 

Canada.      Trans.  R.S.  Canada,  11.  Ser.  11, 1905  (1906) :  Section  IL,  99-119.         Snlte. 
Origin  of  the  French  Canadians.    By  B.  8alte.     With  Map, 

Canada— Bibliography.  Dionne. 

Trans.  U.S.  Canada,  IL  Ser.,  11, 1905  (1906):  Section  I.,  Appendix,  155  pp. 

Inventaire  chronologique  des  ouvrages  publics  k  IMtranger  dans  diverses  langues 

sur  la  Nonvelle-France  et  sur  la  Province  de  Quel>ec,  depuia  la  d^couverte  du 

Canada  jusqu*k  nos  jours,  1534-1906.    Par  Dr.  N.-E.  Dionne. 

Canada— Census.  

Fourth  Census  of  Canada,  1901.  Vol.  4.  Vital  Statistics,  School  Attendance, 
Educational  Status,  Dwellings  and  Families,  Institutions,  Churches,  and  Schools, 
Electoral  Districts  and  Representation.    Ottawa,  1906.    Size  10  x  7,  pp.  468. 

Canada— Geodesy.    Proc.  B.S.  Canada,  U.  Ser.,  11, 1905  (1906) :  zoviL-zcviii.    XcLood. 
Report  of  Committee  on  Geodetic  Surveys.    Presented  by  0.  H.  McLeod, 

Canada— Kew  Bmnswick.  EUi. 

Trans.  RS.  Canada,  II.  Ser.  11,  1905  (1906) :  Section  IV.,  21-«5. 
Some  Interestiug  Problems  in  New  Brunswick  Geology.     By  Dr.  R.  W.  Ella. 
Canada— Bockies.  i4pp<aacAta  11  (1906):  125-132.  Tay. 

The  Continental  Divide  on  the  Bow  Range.  By  Charles  E.  Fay.  With  lUus- 
trations. 

Xexico.  George. 

Das  heutige  Mexiko  und  seine  Eulturfortschritte.  Yon  P.  G^rge.  Beiheft  zu 
den  Mitteilungen  der  Geographischen  GesoUsohaft  (fUr  Thflringen)  zu  Jena. 
Jena:  G.  Fischer,  1906.    Size  9^  x  6,  pp.  134.     Illustrations. 

Mexico — El  Carmen.  Aeerodo. 

El  Partido  del  Carmen  (Estado  de  Campeche).  Bosquejo  Geogr&fioo-Estadistioo, 
Pintoresco  e'  Uistdrioo.  Por  Justo  R.  Acevedo.  Mexico,  1904.  Size  9  x  6,  pp.  44. 
Chart  and  lUtutraiions. 
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Ibzioa-llapi.  B.  American  0.8. 88  (1906) :  281-287.  XerriU. 

Maps  of  Mexico.    By  F.  J.  H.  Merrill. 
Describes  the  1 :  100,000  map  based  on  the  nearly  completed  topographic  sarvey. 

Vorth  Axnerioa.  Popular  8ci.  Monthly  68  (1906) :  300-322.  ICerriU. 

The  Deyelopment  of  the  Glacial  Hypothesis  in  America.    By  Dr.  Q.  P.  MenilL 

United  Statei.  Science  23  (1906) :  704-706.  HilL 

On  the  Origin  of  the  Small  Moonds  of  the  Lower  Mississippi  Valley  and  Texas. 
By  R.  T.  HilL 

United  Statai— Xiidssippi  Trans. 

Die  Eolonlsation  des  Mlssissippitales  bis  zum  Ausgange  der  franzosischen  Herr- 
schaft.  Eine  Kolonialhistorische  Studie  yon  Dr.  Alexander  Frans.  Leipzig: 
Q.  Wigand,  1906.  Size  9  X  6,  pp.  xxiv.  and  464.  Map.  PHoe  10m.  Presented 
by  the  PtMUher. 

OEKTBAL  AND  SOUTH  AMERICA. 

Argentine  BepnbUc.         Globus  89  (1906) :  213-220,  229-234.  Frid. 

Eine  Pilcomayo-Beise  in  den  Chaoo  Central.  Yon  Y.  Fri5.  With  Map  and 
lUutirations, 

Argentine— Bnenoi  Ayres.    B.l.G.  Argentino  22  (Part  2) :  43-57.  Moralei. 

Geografia  Argentina.  Provincia  de  Buenos  Aires :  Region  de  las  Sierras.  For 
Elina  G.  A.  de  Correa  Morales. 

Argentine— Patagonia.       CM.A.  Sc.  148  (1906) :  1392-1394.  Oaodry . 

FoBsiles  de  Patagonie.  £tude  sur  une  portion  dn  monde  antarctiquc.  Par  Albert 
Gandry. 

BoUyU— Andes.  Appalachia  11  (1906) :  95-110.  Peck. 

Climbing  Mount  Sorata.    By  Annie  S.  Peck.     With  Illuttratiowf. 

Boliyia— Ethnology.  Boien. 

Int.  Amerikanisten-Kongrea  14  Toy.,  1904  (1906) :  649-658. 
The  Chorotes  Indians  in  the  Boliyian  Chaco.    By  Couat  Eric  von  Bosen.    Illus- 
trations. 

Boliyia— Postili.  Kordenskidld. 

K.  Svewhi  Vetenskape-A.  Eandlinger  87  (1903):  No.  4  (pp.  30). 
Ueber  die  S&ugetierfossilien  des  Tarijatals,  Siidamerika.   I.  Mastodon  Andium  Cny. 
Yon  Erland  Nordenskiold.     With  Platee. 

Branl.  B.SM.O.  d'Anvers  29,  1905  (1906) :  421-464.  Oeorlette. 

Les  travaux  de  transformation  de  la  yille  de  Rio  de  Janeiro  et  de  construction  du 
port.    Par  F.  A.  Georlette.     With  Map*. 

Brazil.  Int.  AmerikaniHtm-Kongress  14  Tag.,  1904  (1906) :  507-515.  Ihering. 

Ueber  das  natiirliche  Yorkommen  von  Nephrit  in  Brasilien.  Yon  H.  yon  Ihering. 
Brazil— Amazon.  Edmnndson. 

Early  Relations  of  the  Mauvas  with  the  Dutch,  1606-1732.  By  Rev.  George 
--Edmnndson.     [From  the  English  Historieal  Review,  April,  1906.]    Size  10  X  6, 

pp.  [25].     Presented  by  the  Author. 

Central  America.  La  0.  18  (1906) :  482-486.  Perigny. 

A  travers  lo  Peten  et  le  Yucatan.    Par  Le  Comte  Maurice  de  Perigny. 
Chile— Strait  of  Magellan.     Petermanns  M.  52  (1906) :  139-140.  Stange. 

Die  Erforschung  der  Magellanstrasse.    Yon  P.  Stange.     With  Map. 
On  the  work  of  the  Chilian  navy  during  the  past  half-century. 
Colombia.  Petre. 

The  Republic  of  Columbia :  An  Account  of  the  Country,  its  People,  its  Institutions, 
and  its  Resources.  By  F.  Loraine  Petre.  London :  E.  Stanford,  1906.  Size 
9x6,  pp.  xii.  and  352.  Map  attd  Illustrations.  Price  %s.  Qd.  net.  Presented  by  the 
Publisher. 

Pern- Andes.  Pe^rmanrw  3f.  52  (1906):  109-114.  Weborbaner. 

Grundziige  von  Klima  und  Pflanzenverteilnng  in  den  peruanischen  Anden.  Yon 
Dr.  A.  Weberbauer. 
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AUSTRALASIA  AVD  PACIFIC  ISLANDS. 

Australia— Traniport.    Deutteh.  O,  BlMier  89  (1906)  :  61-153.  Oast. 

Zur  Eutwioklung  der  Yerkehrswege  des  australischen  Eontinents.  Yon  M.  Gasi 
With  Map. 

Midway  Island.  Bryaa. 

Bemice  Patiahi  BUhop  Mtueum,  Director*8  Bep^  1905 :  37-45. 

Report  of  a  Yisit  to  Midway  Island.    By  W.  A.  Bryan.     With  Map, 
A  short  account  of  the  island  (more  correctly  islands)  was  given  in  the  Joumaly 
vol.  24,  p.  228. 

Kcw  Guinea.    Ts.  K.  Ned.  Aard,  GenooU.  Amtterdam  28  (1906) :  919-933.    Eerwerden. 
Een  verkenningsreis  der  Zuidwestkust  van  Nieuw-Guinea,  van  straat  Prinses 
Marianne  tot  de  Providentiaal-bank ;   dd.  23  April— 8  Mei  1906.    Door  J.  H. 
Hoiidius  van  Herwerden.     With  Map  and  Uludratiotu. 

Kew  Guinea.  Yan  der  Meulcn. 

Ts.  K.  Ned.  Aard.  OenooU.  Amsterdam  23  (1906) :  732-734. 
Ontdekkingen  in  Zuidelijk  Nieuw-Guinea.    Door  J.  C.  Yan  der  Meulen. 

Hew  Guinea.  

Parliament  of  the  Commonwealth  of  Australia,  1905.  British  New  Guinea. 
Annual  Beport  for  the  year  ending  June  30,  1905.  [Melbourne,  1905.]  Size 
13  X  8},  pp.  80. 

Kew  Guinea. 


Deutsch.  KolcmialhlaU  17  (1906)  :  286-291, 313, 316-320,  345-350,  440-445,  484-492. 
Baining,  Land  und  Leute. 

FOLAB  BEGI0K8. 
Antarctic.  [Brown,  Mosiman,  and  Pirie.] 

The  Yoyage  of  the  Scotia.  Being  the  Becord  of  a  Yoyage  of  Exploration  in 
Antarctic  Seas.  By  three  of  the  Staff.  [B.  N.  Budmose  Brown,  B.  C.  Moasman, 
and  J.  H.  Harvey  Pirie.]  Edinburgh  and  London  :  W.  Blackwood  &  Sons,  1906. 
Size  9x6,  pp.  xxiv.  and  376.  Maps  and  llltutrations.  Price  21s.  net.  Presented 
by  the  Publishers.    [To  be  reviewed.] 

Antaretie.  ScoUish  O.  Mag.  22  (1906) :  373-374.  Bnue. 

The  Area  of  Unknown  Antarctic  Kegions  compared  with  Australia,  Unknown 
Arctic  Begions,  and  British  Isles.    By  W.  S.  Bruce.     With  Map. 

Antarctic.  Z.  Qletscherkunde  1  (1906) :  61-65.  Drygalski. 

Die  Bewegung  des  antarktischen  Inlandeises.  Yon  E.  von  Drygalski.  Wilk 
Illustration. 

Antarotie—Ezploration.  Lappaient 

L'Epop^e  Antarctique.  Par  A.  de  Lapparent.  (From  the  Journal  des  SatanU, 
Paris,  4"  Ann^,  1906,  Nos.  4-5,  Avril-Mai.)    Size  11x9,  pp.  [25]. 

Antarotio— Graham's  Land.     C.  Bd.  143  (1906) :  178-180.  Gourdon. 

Les  roches  microlltiques  de  la  Terre  de  Graham  rccueillies  par  I'expedition  antarc- 
tique du  Dr.  Charcot.     Note  de  E.  Gourdon. 

Greenland.  O.  Ts.  18  (1905-06) :  195-199.  XyUni-ErichseB. 

Plan  til  en  dansk  Skibs-  og  Slaedeekspcdition  til  Gr0nlands  Nordoetkyat  Af  L. 
Mylius-Erichsen. 

XATHEMATIOAL  GEOGBAPHY. 

Cartography.  Petermanns  M.  52  (1906) :  97-109.  Eckert. 

Neue  Entwiirfe  fiir  Erdkarten.    Yon  Dr.  Max  Eckert.     With  Diagrams. 

Suggests  various  new  forms  of  map-projections,  some  of  them  bearing  a  general 
resemblance  to  those  used  by  Ortelius  and  others  in  the  sixteenth  century.  The  mathe- 
matical formnlffi  are  fully  worked  out. 

Cartography— Frojeotion.     Petermanns  M.  52  (1906) :  92-94.  Hammer. 

Ein  neuer  Vorschlag  fiir  don  Netzeutwurf  tojwgraphischcr  Karten.  Yon  Prof.  Dr. 
E.  Hammer. 

Account  of  a  projection  proposed  by  Herr  F.  J.  MiLller,  which,  however,  is  rather  of 
theoretic  interest  than  practical  importance. 


GEOGRAPHICAL  UTERATUEE  OF  THE  MONTH.  t)55 

Vafigfttioii — I&ftnimeiiti.  Xohlschfttter. 

Ueber  die  neuere  Entwioklnng  der  nantisohen  InBtramente.  Von  Dr.  B.  Kohl- 
fiohiitter.  (Sonderabdruck  ans :  *' Deutsche  Meohaniker-Zeitung,"  1906,  Nr.  1.) 
Berlin :  J.  Springer.    Size  10}  x  8,  pp.  31.    lUustraiions. 

Photographic  Surveying.       C.  Rd.  142  (1906):  1313-1318.  LauBMdat. 

Siir  plnsienrs  tentatiTes  poursuivies  dans  la  marine  allemande  pour  utiliBer  la.photo- 
graphie  daoa  les  voyages  d'exploration.    Note  de  A.  Laussedat.     With  lUuBtration. 

PHT8I0AL  AND  BIOLOGICAL  GEOGBAPHY. 

Bio-geography.  Science  23  (1906) :  504-506.  Ortmann. 

A  Case  of  Isolation  without  **  Barriers.'*    By  Dr.  A.  E.  Ortmann. 

dimate—Snow-line.  Viertdjahr$chrift  Naturf.  Gee.  ZUrich  61  (1906) :  30-54.  Brttcknto. 

Die  Hohe  der  Finilinie  am  Hufigletscher  und  die  Methode  der  Bestimmung  der 
Hohe  der  Flmlinie  im  allgemeiuen.    Von  E.  Bruckner. 

Depodts.  /.  Geology  14  (1906):  316-356.  BarreU. 

Relative  geological  importance  of  Continental,  Littoral,  and  Marine  Sedimentation. 
By  J.  Barrell. 

Erodon.  C.i2.J.iS0. 42(1906):  1447-1449.  Martel. 

Snr  la  rapidity  de  Terosion  torreutielle.    Note  do  M.  E.  A.  Martel. 

Erosion.  B.8.  Beige  O^ologie,  Procee-Verb.  20  (1906) :  86-91.  Schardt. 

Note  sur  la  valeur  de  I'e'rosion  souterraine  par  Taction  des  sources.  Par  Prof.  H. 
Schardt. 

Erosion.  B.S.  Bdge  O^ologie,  Procis-Verb.  20  (1906) :  91-94.    Van  den  Broeok. 

Contribution  k  T^tude  de  Terosion  chimitpe  sonterraine.  Par  E.  Van  den  Broeck. 

Foresti  and  BainfalL     Monthly  Weather  Rev.  34  (1906)  :  24-26.  "  Hubbard. 

The  relation  of  forests  to  rainfall.    By  the  late  W.  F.  Hubbard.     With  Map, 

The  map  embraces  part  of  the  Pacific  slope  of  the  United  States,  and  shows  in  a 
striking  way  the  relation  between  the  distribution  of  forests  and  the  lines  of  equal 
annual  precipitation. 

Geological  History.  8cotti$h  Q,  Mag.  22  (1906) :  397-407.  Geikie. 

From  the  Ice  Age  to  the  Present.    By  Prof.  James  Geikie,  f.r.s. 

Geological  History.     B.8.  Beige  Q€6logie,  M^m.  20  (1906) :  23-43.  Bntot. 

Essai  de  Comparaison  entre  la  s^rie  glaciairedu  Professeur  A.  Pencket  les  divisions 
du  Tcrtiare  sup^rieur  et  du  Quatemaire  de  la  Belgique  et  du  Nord  de  la  France. 
Par  A.  Rutot. 

eulogy.  Oole. 

Aids  in  Practical  Geology.  By  Grenville  A.  J.  Cole.  5th  edition.  London :  C. 
Griffin  &  Co.,  1906.  Size  8  x  5J,  pp.  xvi.  and  432.  Illustrations.  Pnce  10«.  6d. 
Presented  hy  the  PublisJiers. 

One  of  the  many  good  text-books  on  field  geology  that  have  appeared  within  recent 
years.  It  doea  not,  however,  greatly  concern  the  geographer,  having  to  do  rather  with 
rocks,  minerals,  and  fossils  than  with  the  structural  and  morphological  side  of  geology. 

ANTHBOPOGEOGEAPHT  AND  HISTOBIOAL  GEOGBAPHT. 

Ancient  Geography.  Kloti. 

Quaestiones  Plinianae  geographicae  scripsit  Alfredus  Klotz.  (Quellen  und  Forsoh- 
nogen  zur  alten  Geschichte  und  Geographic.  Hcrausgegeben  ¥on  W.  Sieglin. 
Heft  11.)    Berlin:  Weidmannsche  Buchhandlung,  1906.    Size  10  X  7,  pp.  228. 

Anthropogeography.  Chalikioponlof. 

Landschafts-,  Wirtschafts-,  Gesellschafts-,  Kulturtypen.  Geographische  Skizzen 
Von  Dr.  L.  Chalikiopoulos.  Leipzig :  B.  G.  Teubner,  1906.  Size  lOJ  x  7,  pp.  x. 
and  112.     Presented  by  the  Piiblisher.     [To  be  reviewed.] 

Anthropogeography.  O.Z.  12  (190G) :  305-325.  Gradmann 

Beziehungen  zwischen  Pflanzcngcographie  und  Siedlungsgeschichte.  Von  R. 
Gradmann. 

Anthropogeography.  Kirohhoff. 

Man  and  Earth.    The  reciprocal  relations  and  influenoes  of  Man  and  his  environ* 
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ment.    By  Alfred  Kirohhoff.  London :  Q.  Routledge  A  Sons,  [1906].    Size  6i  X  4, 

pp.  224.    Price  U.  net    Presented  by  the  PMiahert. 

A  translation  of  the  author's  well-known  and  deservedly  popular  work  '  Mensch  und 
Erde,'  with  the  addition  of  a  chapter  by  him  on  the  British  Isles,  and  one  on  America 
by  the  translator. 

Anthropogeography.  Protheio*. 

The  Dominion  of  Man :  Geo^aphy  in  its  Human  Aspect.  By  Ernest  Protheroe. 
London :  Methuen  &  Ck>.,  [1906j.  Size  8x5,  pp.  xii.  and  216.  Uluetrationt. 
Price  28.    Pretented  by  the  PMiahers. 

An  instructive  account  of  man  and  his  activities  from  the  geographical  standpoint, 
likely  to  be  useful  as  an  introduction  to  the  subject  in  schools. 

Anthropology— Oatalogne.  

^International  Catalogue  of  Scientific  Literature.  Fourth  Annual  Issue.    P.  Anthro- 

])ology.  London :  Harrison  A  Sons,  1906.  Size  8}  X  5},  pp.  viii  and  412. 
Price  15«. 

OommereiaL  VaMoneaUoi. 

Sociedade  de  Geographia  de  Lisboa,  £xpo8i<;&o  Colonial  de  Algodfto,  Borracha, 
Gacau  e  Caf<^  (Abril  a  maio  de  1906).  Gatalogo  sob  a  direc9fto  de  Ernesto  de 
Vasconcellos.  Lisboa,  1906.  Size  9x6,  pp.  zxiv.  and  104.  Presented  by  the 
Author, 

Commercial  Geography.  JdhaioiL 

Ocean  and  Inland  Water  Transportation.  By  E.  R.  Johnson,  fh.d.  London: 
Sidney  Appleton,  1906.  Size  8  x  5},  pp.  xxii.  and  896.  Maps  and  lUugtrationi, 
Price  68.  nk.    Presented  by  the  PMiiher.    [To  be  reviewed.] 

Historical—Ibn  Jobair.  Schiapftrolli 

Ibn  Gubayr  (Ibn  G4obeir),  Yiaggio  in  Ispagna,  Sicilia,  Siria  e  Palestins,  Mesopo- 
tamia, Arabia,  Egitto,  compiuto  nel  secolo  xii.  Prima  traduzione,  fatta  suU' 
originale  Arabo  da  C.  Schiaparelll     Roma:    E.  Loesoher  &  Co.,  1906.      Size 
.  10  X  6},  pp.  xxviii.  and  412.    Price  LIO.    Presented  by  the  Publishers. 
[To  be  reviewed.] 

BIOGRAPHT. 

La  Verendrye.  Prmd'homme. 

Trans,  B,8.  Canada,  IL  Ser.,  11, 1906  (1906) :  Section  /.,  9-57. 

Pierre  Gaultier  de  Yarennes,  Sieur  do  la  Verendrye,  Capitaine  des  troupes  de  la 

Marine,  Chevalier  de  TOrdre  Militaire  de  Saint  Louis,  D^couvreur  du  Nord-Ouest, 

1685-1749.    Par  L.  A.  Prud'homme. 

lUrtins.  Ooebd. 

Zur  Erinnerung  an  P.  K.  Ph.  y.  Martins.  GedHchtnisredo  bei  Enthiillung  seiner 
Buste  im  K.  Biotanischen  Garten  in  Milnchen  am  9.  Juni  1905.  Von  K.  GoebeL 
Mfinchen,  1905.    Size  11  x  8},  pp.  20. 

Minntilli.  B,S,Q.  Jtaliana  7  (1906) :  589-590.  XiUoterieh. 

Fcderico  Minutilli,  necrologio  di  E.  MUlosevioh. 

Bhaler.  Science  88  (1906) :  869-872.  

Nathaniel  Southgate  Shaler. 

Zittel.  Botkpleti. 

Gedacbtnisrede  auf  Karl  Alfred  von  Zittel  gehalten  in  der  offentlichen  Sitzung 
der  K.  B.  Akademie  der  Wissenschaften  zu  MOnchen  zur  Feier  ihres  146. 
Stiftungstages  am  15.  Marz  1905.  Von  August  Rothpletz.  Milnchen,  1905.  Size 
11  X  81,  pp.  24. 

OSHEEAL. 
EdncationaL  Bertraad. 

La  G^grapbie  ^  T^cole  et  les  bases  d'un  syst^me  ratiounel  d'enseignement  Par 
Jean  Bertrand.  Bnixelles:  F.  Larcier,  1906.  Size  91  X  6,  pp.  122.  Price  2  fr. 
Presented  by  tlie  Publisher. 

Bdncational.  Xirchhoff  and  GflBthor. 

Didaktik  und  Methodik  des  Geographie-Unterrichts  (Erdkunde  und  mathematische 
Geographie).  Von  Dr.  A.  Kirchhoff  und  Dr.  S.  Gunther.  Zweite  Auflage. 
Miinchen :  C.  H.  Beck,  1906.  Size  10  x  61,  pp.  vi.,  68,  and  48.  Maps.  Presented 
by  Dr.  A.  Kirchhoff. 
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NEW  MAPS. 

By  E.  A.  REICVXS,  Map  Curator,  R.O.S. 

EUBOFE. 

Sngland  and  Wales.  Ordnance  Survey. 

Sheets  published  by  the  Director-General  of  the  Ordnance  Survey,  Southampton, 
from  October  1  to  31, 1906. 

2  milei  to  1  inch : — 
Large  Series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  29,  33.    Priee^  on 
paper.  It.  6d. ;  mounted  on  linen,  28. ;  mounted  in  sections,  2«.  (3d.  eoe/*. 

1  inch — (third  edition) : — 

With  hills  in  brown  or  black,  44,  185,  203,  224.  225,  233,  297.  U.  each  (engraved). 
Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  96,  185.  Price,  on'  paper, 
1«. ;  mounted  on  linen,  1«.  6d. ;  mounted  in  teetions,  2».  each. 

6-inoh— County  Maps  (first  revision) : — 

Bzeoknookihire,  25  n.x.,  s.e.,  37  n.w.  Cardiganshire,  14  n.e.,  16  n.e.,  17  s.w.,  21 
S.X.,  26  N.W..  27  S.W.,  32  s.e.,  33  n.w.,  s.e.,  34  n.w.,  8.W.,  35  s.w.,  39  s.w.,  s.e.,  40 
N.B.,  8.W.,  41  N.W.,  N.E.,  8.W.,  42  N.W.,  43  N.W.,  47  N.W.  Carmarthenshire,  1  s.w., 
2  S.W.,  5  8.W.,  7  N.E.,  8.W.,  8  N.W.,  10  N.W.,  15  N.W.,  27  N.E.,  S.E.,  43  N.w.  Devonshire, 
12  N.w.,  41  N.B.,  42  N.E.,  48a  s.w.,  52  N.w.,  8.E.,  53  n.w.,  s.w.,  s.e.,  60  s.e.,  60a  s.w., 
64  8.B.,  65  N.E..  S.B.,  77  N.W.,  N.E.,  S.W.,  78  S.W.,  80  N.W.,  88  N.W.,  98  n.e.,  99  s.e., 

101  S.W.,  106  N.E.,  S.E.,  107  N.E.,  8.W.,  8.B.,  108  8.W.,  109  8.W.,  110  N.W.,  N.E.,  8.W., 

B.E.,  112  N.E.,  114  N.W.,  N.E..  8.W.,  8.E.,  115  S.E.    Lincolnshire,  60  n.w.,  s.e.,  64  n.w., 

71  N.E.,  8.E.,  72  N.W.,  N.B.,  73  N.W.,  74  N.E.,  80  N.E.,  8.W.,  81   N.W.,  N.E.,  8.E.,  82  N.W., 

8.W.,  83  N.W.,  88  S.E.,  91  S.E.,  92  n.e.,  s.w.,  97  8.E.,  98  n.w.,  n.b.,  s.w.,  99  n.w.,  100 
8.B.,  101  N.w.  Korfolk,  8  s.w.,  9  n.w.,  14  N.w.,  n.e.,  8.E.,  15  n.w.,  n.e.,  s.w.,  23 
N.W.,  B.W.,  24  8.W.,  25  8.W.,  32  n.e.,  35  N.w.,  s.e.,  48  s.w.,  58  b.e.,  59  8.E.,  60  n.b., 
69  N.W.,  71  B.E.,  78  8.W.,  80  n.b.,  81  N.w.,  b.e.,  83  n.e.,  85  6.w.  Suffolk,  2  s.w.,  4 
N.w.  Torkshire  (First  Revision  of  1891  Survey),  272  s.e.,  273  8.w.,  281  n.w.,  n.b., 
282  N.w.    \$.  each. 

95-inch— County  Maps  (first  revision) : — 
Carmarthenshire,  XXXVm.  15 ;  XLI.  16;  XLIV.  16;  XLV.  1,  2,  3,  5,  6,  7,  9,  10, 
11,  12, 13, 14, 16;  XLVI.  5,  6,  7,  8,  9,  10, 11,  12. 14, 15;  XLVU.  5,  7,  9;  XLVIU. 

1,  2,  8,  4,  6;  XLIX.  1,  2,  3;  LII.  1,  2;  LUI.  2,  3,  5,  11.  Cornwall,  XV.  15; 
XVI.  8,  8,  9  :  XXI.  1,  3,  4,  5,  6,  7,  9,  10,  11,  12 ;  XXII.  1,  5,  7,  8, 9, 16 ;  XXIK. 

2,  6,  7,  11 ;  XXVIII.  3,  6,  8;  XXIX.  1,  3,  7, 10,  11.  Devonshire,  LXXXVI.  15 ; 
XCVI.  16.  3».  each.  LXXXVI.  14 ;  XCVI.  3,  7,  15.  U.  6<i.  each.  Lincolnshire, 
XXXV.  4,  6,  7,  8, 10, 11, 12,  14, 15,  16;  XXXVI.  1,  2,  3,  4,  5,  6, 7,  8,  9,  10,  12, 13, 
14,  15,  16 ;  XXXVII.  1, 10,  11 ;  XXXVUI.  3,  5,  6,  7.  9,  10,  11,  13,  15, 16 ;  XLIV. 
11 ;  XLVn.  16 ;  XLVUL  1,  5,  7,  8,  10, 13 ;  XLIX.  1,  2,  3,  5,  6,  7,  9,  10,  11,  12, 
13, 14,  15, 16.  Korfolk,  XIX.  3;  XX.  16;  XXIX.  5,  6,  9,  10,  11,  12,  15:  XXX. 
15 ;  XXXIX.  4,  8,  12,  16 ;  XL.  3,  4,  5,  6,  7,  8,  9,  10, 11,  12, 13, 14,  15, 16 ;  XLL 
1,  2,  4,  5,  6,  8,  10,  11, 12,  13,  14, 15,  16;  XUI.  (1  and  5),  9,  (10  and  14),  13,  (14 
and  10);  LL  4,  8,  12;  UL  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11, 12;  LIV.  9, 13;  LXV. 

3,  4 ;  LXVI.  1 ;  LXXXVU.  7,  10 :  XCIa.  2.  Yorkshire,  COXXXVIII.  16 ; 
CCXXXVIUa.  9;  CCLU.  5,  10,  11, 12,  13, 14,  15,  16;  CCLVIIL  12,  16;  CCLIX. 
3,  6,  7,  8,  10, 12,  13,  14, 15 ;  CCLX.  5,  9,  10,  13,  14 ;  UCLXI.  2.    3«.  each. 

{E.  Stanford,  London  AgetU.) 

England  and  Wales.  Bailway  Clearing  House. 

Official  railway  map  of  England  and  Wales  prepared  at  the  Bailway  Clearing 
House.  Scale  1 :  475,200  or  1  inch  to  7*5  stat.  miles.  4  sheets.  London :  Bailway 
Clearing  House,  1906. 

France.  Miniitlre  des  Travanz  Publics. 

Carte  g^ologique  de  la  France.  Scale  1 :  1,000,000  or  1  inch  to  158  stat.  miles. 
4  sheets.    Paris:  Miuistfere  des  Travaux  Publics,  1905.     Price  9fr.  50. 

Germany.  X.  Preussiaehe  Landesaufnahme. 

Earte  des  Deutschen  Beiches.  Herausgegeben  von  der  Kartographischen  Abteil- 
ung  der  Koniglichen  Preussische  Landesaufnahme.  Scale  1 :  100,000  or  1  inch 
to  1*6  stat.  miles.  Sheets :  (coloured)  297,  Zielenzig ;  345,  Sommerfeld.  Berlin  : 
K.  Preussische  Landesaufnahme,  1906.    Price  1.50  marlu  each  sheet. 
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London.  Butholcmew. 

Road  Surface  Map  of  London  and  Neighbourhood.  Scale  1 :  31,680  or  2  inches  to 
one  Stat  mile.  Keviaed  by  the  CycliBts"  Touring  Club.  Edinburgh  :  John  Bartho- 
lomew &  Co.,  1906.     Priee,  mounted  on  doih,  2a.  6d 

Shows,  by  different  colours,  the  material  of  which  the  surface  of  the  roads  is 
constructed  in  London  and  near  suburbs. 

Lnzembnrg.    *  Hansen. 

Carte  topographique  du  Grand-Duch^  de  Luxembourg.  Par  J.  Hansen.  Scale 
1 :  50,000  or  13  inch  to  a  stat.  mile.  Sheets:  10,  Capellen;  11,  Luxembourg; 
12,  Grevenmacher.    Paris :  Erhard  Fr^res,  [1906]. 

Bnssia.  Petri  and  Sohokalsky. 

Carte  de  la  Hussie  d'Europe  tir^e  du  Grand  Atlas  de  Marcks.  Commence  par 
M.  le  professeur  E.  Petri,  et  achev^  et  r^g^  par  M.  J.  de  Sdiokalsky.  Sode 
1:  2,000,000  or  1  inch  to  31*5  stat.  miles.  16  sheets.  St.  Petersburg:  A.  F. 
Marcks,  1905.    [In  Russian.]    PrtKnted  hyM.J.de  SclmkaUhy, 

Russia.  Fenekar. 

Politische  Uebersichtskarte  des  europ'aischen  Russland.  Bearbeitet  von  Dr.  Karl 
Peucker.  Scale  1 :  6,000,000  or  1  inch  to  94-7  stat.  miles.  Vienna :  Artaria  k  Co., 
1906.     Presented  by  the  PMuher. 

Russia.  Fenekor. 

General-  und  Strassenkarte  von  Westrussland  nebst  den  Oesterreichisch-  Ungar- 
ischen  und  Deutschen  Grenzgebieten.  Bearbeitet  von  Dr.  Earl  Peucker.  Scale 
1 : 1,500,000  or  1  inch  to  23*6  stat.  miles.  Third  edition.  Vienna :  Artaria  A  Co., 
1906.    Presented  by  the  PMieher. 

Sweden.  Swedish  General  BufL 

Jarnvags-  och  Postkarta  ofvor  Sverige.  Scale  1 :  800,000  or  1  inch  to  12*6  stat 
miles.  2  sheets.  Stockholm:  Topographical  Section,  General  8ta£f^  1906. 
Presented  by  the  Director,  Swedish  General  Staff. 

This  map  shows  railways,  roads,  post  stations,  and  other  information  connected  with 
means  of  communication  in  Sweden,  and  should  be  specially  useful  to  tourists.  It  is 
printed  in  colours,  and  is  without  hill  shading.  The  information  given  has  been 
corrected  up  to  July  1,  1906. 

ASIA. 
Asia.  Stanford  and  Kaekindar. 

Stanford's  New  Orographical  Map  of  Asia.  Compiled  under  the  direction  of 
H.  J.  Mackinder,  m.a.  Scale  1 :  8,721,500  or  1  inch  to  137*6  stat  miles.  4  sheets. 
London  :  Edward  Stanford,  1906.  Price  16s.  Presented  by  the  PtMisher. 
In  general  appearance  and  arrangement  of  colours  this  map  is  similar  to  others  of 
the  series  to  which  it  belongs.  One  grent  improvement  upon  many  other  orographica] 
maps  is  the  fact  that  only  shades  of  one  colour — brown — are  used  to  represent  the  heights, 
so  that  the  eye  readily  follows  the  graduations  without  the  unnecessary  and  meaning- 
less abrupt  break  from  a  durk  green  to  a  light  brown  which  frequently  oocnrs.  The 
names,  as  before,  are  printed  in  a  grey,  so  as  not  to  spoil  the  g^phio  effect  of  the 
tinting,  and  this  arrangement  is  most  successful  until  the  darkest  shades  are  reached, 
where,  owing  to  their  faiutness,  the  names  become  almost  illegible.  The  dark  tints, 
which  occur  principally  over  the  plateau  of  Tibet,  are  perhaps  somewhat  unneoessarily 
dark,  and  if  they  had  been  a  little  lighter  they  would  still  have  been  sufficiently 
distinctive,  and  have  rendered  it  possible  to  read  the  names  dearly.  However,  the 
map,  like  the  rest  of  the  series,  which  is  being  produced  under  the  direction  of  Mr.  H.  J. 
Mackinder,  has  much  to  commend  it,  and  will  doubtless  be  welcomed  by  educational 
establishments  where  geography  is  taught  on  the  more  enlightened  and  intelligent 
system. 

Indian  Government  Surreyi.  Surveyor-General  of  Indis. 

Indian  Atlas,  1  inch  to  4  miles.  Sheets:  63,  parts  of  district  Tinnevelly  and 
Travancore  State  (Madras  Presidency),  additions  to  1904.  67  s.w.,  parts  of  districts 
Bareilly,  Budaun,  Aligarh,  Etah,  Moradabad,  Bulandshahr,  Shahjahanpur,  and  of 
Rampur  State  (U.P.  of  Agra  and  Oudh),  additions  to  1904.  80  8.W.,  parts  of 
districts  Madura,  Tanjore,  and  Tinnevelly  (Madras  Presidency),  1906.— India  and 
Adjacent  Countries,  1 : 1,000,000.  Sheet  70,  parts  of  Tibet  and  Eastern  Turkestan, 
1906.— Northern  Trans-Frontier  Survey,  1  inch  to  2  miles.  Sheet  47,  part  of 
Kashmir,  Season  1899,  1906.— North-Westem  Trans-Frontier  Survey,  1  inch  to 
2  miles.     Sheets :  431,  parts  of  Afghanistan,  Mohmand  country,  Dir  and  Swat 
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Agency  (N.W.P.   ProvinceX  Seaaons    1894-1898,   1905;    457,  parts  of  dietriotB 
Mianwali  (Punjab),  Dera  Ismail  Khan,  and  Frontier  State  of  Wazlristan  (N.W.F. 
Province),  Seasons  1873-77,  1883-84, 1889-91,  1903 ;  458,  parts  of  districts  Dera 
Ismail    Klian,  Waziristan  (N.W.F.    ProYinceX   Dera   Ghasd    Khan,    Mianwali 
(Punjab),  and  Baluchistan,  Seasons  1873-76,  1880-81,  1884-85,  1890-91,  1903.— 
North-Eastem  Frontier  Survey,  1  inch  to  8  miles.    Sheet  28,  parts  of  districts 
Bhamo,  Katha,  Upper  Chindwin,  Myitkyina,  Ruby  Mines,  Shan  State  of  Mong 
Mit  (Burma),  and  Yiin-nan  (China),  1906.— South- Western  Asia  Survey,  1  inch 
to  4  miles.    Sheets :  78  n.e.,  part  of  Persia  (Pars),  Season  1901-02, 1905 ;  89  b.b., 
part  of  Persia  (Laristan),  Season  1901-02,  1906.— Eastern  Bengal  and  Assam 
Survey,  1  inch  to  a  mile.    Sheets :  57,  parts  of  districts  Sylhet  and  Gachar,  Seasons 
1879-81,  1892-93,   1898-99,  1903-04,   1906;  425,  parts  of  districts  Chittagong 
(E.B.  and  Assam)  and  Akyab  (Burma),  Seasons  1885-86,  1888-93, 1905.— Bengal 
Survey,  1  inch  to  a  mile.    Sheets :  17  and  18,  parts  of  districts  Mirzapur  (U.P.) 
and  Palaman  (Bengal),  Seasons  1868-69,  1884-86,  1906 ;  142,  parts  of  districts 
Muzaffarpur  and  Darbhanga,  Seasons  1893-95,  1897-1900,  1906;  180,  parts  of 
districts  Hazaribagh  and  Manbhum,  Seasons  1861-62, 1869-70, 1906;  199  and  200, 
parts  of  district  Darbhan^  Seasons  1895-96,   1899-1900,  1906 ;  259,  parts  of 
districts  Birbhum,  Murshi£tbad,  Sonthal  Parganas,  and  Buidwan,  Seasons  1850- 
$2,  1854-56,  1906;  286,  districto  of  Hooghly,  Howrab,  Burdwan;  24  Parganas 
and  Nadia,  Seasons  1849-57,  1869-72,  1905.— Gaya  district,  1  inch  to  4  miles; 
1906.— Muzaffarpur  district,  1  inch  to  8  miles ;  1902.— Bhagalpur  district,  1  inch 
to  a  mile.    Sheets:  5  and  5a,  1890 ;  15, 1889;  16, 1902.— Bombay  Survey,  1  inch 
to  a  mile.    Sheets :  153,  parts  of  district  Broach,  and  States  Bardda  and  Rajpipla 
(Rewa  Kantha  Agency),  Seasons  1875-76, 1906 ;  197,  parts  of  districts  Poena  and 
Kokba,  Season   1877-78,   1901 ;    256,  parts  of  districts  Nasik  and  Khandesh, 
Seasons  1874-76, 1882-83, 1906 ;  281, parts  of  districts  North  Kanara  (Bombay)  and 
Shimoga  (Mysore),  Season  1898-1900,  1905.— Cutch,  1  inch  to  8  miles,  1906.— 
Burma  Survey,  1  inch  to  a  mile.    Sheets :  1,  parts  of  districts  Chittagong  (E.B. 
and  Assam)  and  Akyab  (Burma),  Seasons,  1885-86,  1888-93,  1905 ;  151,  parts  of 
districts  Myingyan  and  Pakokku,  Seasons  1894-96,  1902-03, 1906 ;  199,  parts  of 
districts  Myingyan  and  Meiktila,  Seasons  1893-94,  1902-03,  1906;  212,  parts 
of  districts  Henzada  and  Tharrawaddy,  Seasons  1880-84, 1890-91, 1902-03, 1906. 
— Central  India  and  Rajputana  Survey,  1  inch  to  a  mile.     Sheet  412,  parts  of 
districts  Jalaun  (U.P.)  and  Gwalior  (O.I.  Agency),  Seasons  1852-55,  1862-63, 
1906. — Central  Provinces  Survey,  1  inch  to  a  mUe.    Sheet  159,  parts  of  districts 
Balaghat,  Bilaspur,  Drug  and  Mandla,  and  Kawarda  State,   Season  1873-75, 
1906.— Madras  Survey,  1  inch  to  a  mile.    Sheets :  1,  parts  of  districts  North  Kanara 
(Bombay)  and  Shimoga  (Mysore),  Season  1898-1900,  1905 ;  42,  parts  of  district 
.  Chitaldroog  (Mysore),  Season  1882-83, 1906 ;  43,  parts  of  districts  Chitaldroog  and 
Shimoga  (Mysore),  Season  1881-82,  1906.— North- Western  Frontier  Province,  1 
inch  to  4  miles ;   1905.— Punjab  Survey,  1  inch  to  a  mile.    Sheets :   60,  parts 
of  district  Dera  Ismail  Khan  (N.W.F.  Province)  and  Mianwali  (Punjab),  Seasons 
1874-75,  1878-80,  1906 ;   61   and  63,  part  of  district  Mianwali,  Season  1873-75, 
1879-80, 1906;  64,  parts  of  districts  Mianwali  and  Muzaffargarh,  Season,  1873-74, 
1881-82,  1906 :  95,  part  of  district  Multan  (Bari  Doab),  Season  1902-04,  1906 ; 
135,  parts  of   districts  Attock,  Rawalpindi  (Punjab),  HsuEara,  and   Peshawar 
(N.W.F.  Province),  Seasons  1853-55, 1865-69,  1906 ;  263,  part  of  Kangra  district 
and  Chamba  State,  Season  1895-99,  1905.— Mianwali  district,  1  inch  to  4  miles, 
1906. — Sind  Survey,  1  inch  to  a  mile.    Sheets :  36,  district  E^rachi,  Seasons  1904- 
05,  1906 ;  45,  48,  and  49,  districts  Karachi  and  Hyderabad,  Seasons  1893-94, 
1903-04, 1905;  65,  parts  of  districts  Hyderabad,  Thar  and  Parkar  and  Khairpur 
SUte,  Season  1901-04,  1906 ;  81,  district  Sukkur,  Season  1901-02,  1905.— United 
Provinces  Survey,  1  inch  to  a  mile.    Sheets:  200  and  201,  parts  of  districts 
Mirzapur  (U.P.)  and  Palaman  (Bengal),  Seasons  1868-69, 1884-86, 1906.— Etawah 
district,  1  inch  to  8  mUes,  1905.— Hardoi  district,  1  inch  to  8  miles,  1905.— Muttra 
district,  1  inch  to  4  miles,  1906.— Map  of  Yun-nan,  1 :  1,000,000,  2  sheets,  1905. 
Calcutta :  Survey  of  India  Offioe.    PreBcnted  by  the  Seeretary  of  State  for  India  in 
Council. 

Malay  Peninsula.  Stanford. 

A  map  of  the  Malay  Peninsula.    Scale  1 : 1,140,480  or  1  inch  to  18  stat.  miles. 
London :  Edward  Stanford,  1906.    Price  3s. 

A  general  map  of  an  outline  character.  The  Native  States  under  British  protection 
are  tinted  in  pale  pink,  and  separated  by  narrow  red  boundary-lines.  British  posses- 
sions are  shown  by  a  darker  tint  of  pink.  The  map  shows  railways  open,  under 
oonstrnotion,  and  surveyed,  also  roads  and  bridle  paths. 
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Syria.  Huber. 

Oarte  de  la  Province  du  Liban  publiee  sous  le  patronage  de  la  Societe  Orientale  de 
Mnnich.    Par  H.  Huber.    Scale  1 :  100,000  or  1  inch  to  1*6  stat.  mile.     4  aheets. 
Cairo :  Baader  ft  Gross. 
The  author  has  constructed  this  map  from  route  surveys  and  traverses  hitherto 

nnpublished,  and  which  extend  through  the  greater  part  of  the  Lebanon  province; 

thus,  although  rough  in  appearance,  it  is  important  as  containing  fresh  inuurmation. 

The  names  of  places  are  in  French  and  Turkish.    The  map  includes  the  country 

bordering  on  the  Mediterranean  &om  Tripoli  to  Saida ;  it  also  shows  the  railway  to 

Damascus. 

A7BI0A. 
Africa.  Topographleal  Section  General  Staff. 

Map  of  Africa.  Ck)mpiled  in  the  Topographical  Section,  General  Staff.  Scale 
1 : 1,000,000  or  1  inch  to  15*8  stat.  miles.  Sheet  72,  Eumase.  London :  Topo- 
graphical Section,  General  Staff,  War  Office,  1906.  Priee  2».  Presented  hp  the 
Director  of  Military  Operations. 

Cairo.  Stanford. 

Map  of  Cairo.  Scale  1 :  12,000  or  1  inch  to  300  yards.  London :  Edward  Stanford, 
1906.    Presented  by  Ike  Publisher. 

Egypt.  Egyptian  Snrrey  DepArtment. 

Topographical  map  of  a  portion  of  the  Eastern  Desert  of  Egypt.  Scale  1 :  100,000 
or  1  inch  to  1*6  stat  mile.  Sheets:  12  H,  14  £,  15  G.  Giza :  Survey  Department, 
1906.    Presented  by  the  Director-General,  Survey  Department,  Giza. 

Xamerim.  Xoiiel. 

Provisorische  Ausgabe  der  Karte  des  sUdlichen  Teiles  von  Kamerun.  Bearbeitet 
yon  M.  Moisel.  Scale  1 :  500,000  or  1  inch  to  7*9  stat  milea  3  sheets.  Berlin  : 
Dietrich  Beimer  (Ernst  Vohsen),  [1906].    Preserded  by  Herr  M.  Moisel. 

This  is  a  provisional  publication  only.  It  is  based  upon  the  survey  work  of  the 
German  South  Kamerun  Boundary  Expedition  of  1901-1903,  carried  out  by  Captain 
Engelhardt  and  others,  together  with  hitherto  unpublished  material.  The  whole  has 
been  carefully  collected  and  combined  with  the  surveys  and  traverses  of  earlier  expe- 
ditions, so  that  a  fairly  complete  map  of  the  region  is  the  result.  It  contains  much 
detail,  but  no  attempt  at  hill  shading  U  made  in  this  issue.  One  praiseworthy  feature 
is  the  complete  list  which  is  given  of  the  authorities  whose  maps  and  route  surveys 
have  here  been  utilized  for  the  first  time.  Reference  is  also  made  to  ihe  latitude  and 
longitude  observations  taken  on  the  South  Kamerun  Boundary  Expedition,  but  it  would 
have  been  an  advantage  if  a  list  of  these  determinations  had  been  given. 

AXEBICA. 
Canada.  Department  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scale  1 :  190,080  or  1  inch  to  3  stat  miles.  Sheets :  167, 
Bad  Hills,  revised  to  August  31,  1906 ;  271,  Mossy  Portage,  revised  to  August  31, 
1906;  318,  Sheet  River,  revised  to  August  14,  1906.  Ottawa:  Department  of 
the  Interior,  Topographical  Surveys  Branch,  1906.  Presented  by  the  CatMdian 
Department  of  the  Interior. 

Canada.  Topographical  Section,  General  Staff. 

Topographic  map  of  Canada.  Scale  1 :  63,360  or  1  inch  to  1  stat  mile.  Ontario. 
Sheet  5,  DunnvUle.  London :  Topographical  Section,  General  Staff,  War  Office, 
1906.    Presented  by  the  Director  of  Military  Operations. 

Chile.  Ofioina  de  Limitea,  Santiago. 

Comision  Chilena  de  Limites.  Scale  1 :  250,000  or  1  inch  to  3'9  stat  miles.  Sheet, 
Llanquihne.  Santiago:  Oficina  de  Limites,  [1906].  Presented  by  the  Director, 
Oficina  de  Limites,  Santiago. 

An  additional  sheet  in  continuation  of  those  mentioned  in  the  Oeographieal  Journal 
for  November,  1905.  It  includes  the  Southern  Andine  region  between  44°  and  45®  S. 
lat.,  and  70°  40'  and  72°  40'  W.  long.  The  topographical  sheet  is  accompanied  by  a 
diagram  showing  the  triangulation  and  traverse  lines  of  the  survey.  The  newly 
demarcated  boundary-line  between  Argentina  and  Chili  is  shown  in  red.  In  addition 
to  the  Chilian  surveys,  those  of  the  Argentine  Boundary  Commission  have  been  utilised 
to  complete  the  sheet,  as  well  us  other  survey  work.    It  is  printed  in  colours. 

Mexico.  Bfthmtr 

Mapa  del  Estado  de  Senora  y  del  Territorio  de  la  Baja  California,  Repnblica 
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Mexioana.    Dibujado  por  Max.  Bohmer.    Scale  1 :  750,000  or  1  *iuch  to  11*8  stat 

miles.    Hermosillo,  1906. 

A  large  geoeral  map  of  the  states  of  Sonora  and  Liower  California,  containing  a 
great  deal  of  detail.  The  number  of  place-names  is  nnusually  large,  in  addition  to 
which  the  character,  size,  and  relative  importance  of  the  town  or  Tillage  is  indicated 
by  the  symbol  employed  to  represent  it.  In  addition  to  the  principal  map,  numerous 
insets  are  given,  as  well  as  tables  of  the  population  of  the  principal  towns.  No  attempt 
has  been  made  to  represent  relief,  the  names  only  of  the  various  mountain  ranges  being 
given.  A  table  is  added,  giving  a  list  of  the  material  used  in  the  compilation  of  the 
map.  Although  only  in  outline,  it  is  certainly  the  best  map  of  these  states  for  general 
reference  that  has  been  published  so  far. 

OEHSRAL. 

World.  Bartholomew. 

Atlas  of  the  World's  Gonmderoe.  A  new  series  of  maps,  with  descriptive  text  and 
diagrams,  showing  products,  imports,  commercial  conditions,  and  economic  statistics 
of  the  couDtries  of  the  World.  Compiled  from  the  latest  official  returns  at  the 
Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  F.B.O.B.,  F.R.8.B. 
Parts  11, 12,  and  13.  Iiondon:  George  Newnes,  Limited,  [1906].  Price  6d.  each 
part.    Presented  by  the  Publisher. 

With  Part  11,  half  of  the  complete  issue  of  the  twenty-two  parts  of  which  this  atlas 
is  to  consist,  has  been  publishea,  and  in  this  part  the  interesting  and  useful  list  of 
Commodities  of  Commerce  is  brought  to  an  end.  This  list  alone  forms  a  valuable 
contribution  in  commercial  geography.  The  other  contents  of  this  part  are — Plates : 
69,  Potatoes  and  manioc;  70,  71,  Maize  and  oats;  72,  Rice  and  rye;  105, 108,  Fisheries, 
statistics;  106, 107,  Fisheries  distribution.  With  this  part  also  commences  an  important 
article  entitled  **  Development  of  New  Lands,"  in  which  the  commercial  possibilities, 
natural  products,  minerals,  climate,  etc.,  of  little  developed  regions  of  the  Earth  are  dealt 
with. — Part  12  commences  with  Uie  first  part  of  **  An  Introduction  to  Economic  Geo- 
graphy," by  Mr.  G.  G.  Chisholm,  M.A.,  b.so.,  than  whom  no  more  competent  authority 
on  this  subject  could  be  found.  After  this  follows  Plates :  73,  Rice  and  rye  statistics ; 
74,  75,  76,  Barley,  millet,  sago ;  93,  Beer  and  spirits  production ;  94,  95,  96,  Coco 
and  spices. — Part  13  first  contains  a  continuation  of  Mr.  G.  G.  Chisholm's  ^Intro- 
duction to  Economic  Geography,"  and  plates  of  maps  and  diagrams  as  follows  :  117  to 
120,  Flax,  hemp,  and  jute  supply  and  statistics;  149  to  151,  Precious  stones;  152, 
Petroleum,  asphalt. 

World.  Harmsworth. 

Harmsworth  Atlas  and  Gazetteer.  500  maps  and  diagrams,  and  gazetteer  of  105,000 
references.  Part  i.,  containing  plates  :  11-12,  the  Atlantic  Ocean ;  13-14,  Europe ; 
25-26,  the  East  of  England ;  45-46,  France  and  the  Low  Countries ;  103-104,  the 
Near  East.  Part  ii.,  containing  plates :  3-4,  the  British  Empire ;  133-134,  Africa ; 
155-156,  Industrial  North  America.  London:  The  Amalgamated  Press,  Limited, 
1906.     Price  Id.  each  part.     Presented  by  the  Publisher. 

This  atlas  will  bo  specially  noticed  when  it  is  completed. 

World.  Stieler. 

Neimten,  von  Grund  aus  neubearbeitoten  nnd  neugestochenen  Auflage  von  StieloTS 
Hand- Atlas,  100  Earton  auf  200  Seiton  mit  162  Nebenkarton  in  Eupferstich  nnd 
einen  alphabetischon  Verzeichnis  aller  im  Atlas  vorkommenden  Namen  (ungef&hr 
2-10,000  Namen  enthaltend)  herausgegeben  von  Justus  Perthes'  Geograpbischer 
Aastalt  in  Gotha.  Lieferungen  23,  24,  25,  and  26.  Gotha :  Justus  Perthes,  1906. 
Price  60  pf.  each  part. 

Parts  xxiii.  and  xxiv.  (in  one  cover)  contains  the  following  maps :  26,  Frankreich, 
general,  1:3,700,000;  46,  Europaiscbes  Russland,  sheet  3,  1:3,700,000;  55,  Asien, 
general,  1 :  30,000,000 ;  92,  Mexico,  GuatemaU  and  Salvador,  1 : 7,500,000.  Parts  xxiv. 
and  XXV.  (in  one  cover)  contain  maps  19,  Oesterreich-Ungam,  1 : 1,500,000,  sheet  8 ; 
33,  Pyren&ische  Halbinsel,  1:1,500,000,  sheet  2;  63,  Yorder-Indien  und  Inner-Asien, 
1 : 7,500,000,  sheet  4.  These  maps  are  much  as  they  appeared  in  the  last  issue ;  in 
fact,  in  some  respects  they  are  hardly  revised  as  thoroughly  as  they  might  have  been, 
as  will  be  seen  from  the  map  of  Asia,  in  which  Major  Ryder's  recent  survey  of  the 
course  of  the  Brahmaputra  has  not  been  taken  advantage  of.  In  addition  to  the  maps 
there  is  a  continuation  of  the  Index  to  place-names. 

CHARTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
September,  1906.    Presented  by  the  Bydrographer,  Admiralty, 
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No. 


QKQA         J  ^  *  ^    West  Indies :-— ohannels  and  anohorages  in  the  Great  Bahama 

3584  ni  =  j  j.g|        ^^  jjj^j^  q£  Yf^  channel.  Cays  south-east  of  Andros  island, 

Washerwoman's  cut    8«. 
3587  m  =  '3-75    West  Indies  r—Haiti,  Fort  Liberte  bay.    2«. 
3589  m  =0-68    Chile  :—Guaiteca8  islands.    2#. 
8592  m  =  50      Siam : — Bangkok  harbour.    2$. 

3585  m  s=  1*99    China,  north-east  coast : — Approaches  to  the  Wusnng  riyer.    3«. 

orrrr  (1*97)  Japan : — Plans  on  the  west  coast  of  Nipon,  Fntami  Wan,  Aikawa 

3575  m  =1^.94!      ^^     ^ 

Vew  Flans  and  Plans  added. 

2291  m  =  3'4      Norway,  sheet  ii. : — ^Bergen  to  Stay  fiord.    New  plan: — Lerdal- 

soren.    3<. 
219  m  =  1*8      Malacca  strait :— Acheh  head  to  Diamond  point    Plan  added : — 

Gighen  road.    3«. 
aaoA  ^  _/2'4\    Plans  of  anchorages  on  the  west   coast  of   Sumatra.    Plans 
zz»4  m  - 1^.2  j        j^^gji :— Singkel  road,  Singkel  creek.    2«. 

2*9 1     Anchorages  on  the  east  coast  of  the  Celebes.    New  plans: — 
2718m=  2'1>        Tomini  road,  Togean  anchorage.     Plan   added: — Lambunu 

(2-9)        road.    2$. 
2196  m  =  1*45    Sketch-plans  of  anchorages  in  the  southern  part  of  Celebes.   New 

plan : — Bulekomba  and  Bintaru  roads.    2<. 
651  m  =  40      Japan :— Bungo  channel.    Plan  added : — Amaji  ko.    St. 
1176  m  =  0*6      Islands  in  the  South  Pacific.     New   plan :— Nine  or  Savage 

island.    2s, 

Charts  Cancelled. 

Ko.  Cancelled  by  No. 

1296    Plans   on  the   coast   of^ 

Chile.    Plans  of  Port  Low,  I  New  chart 

Inner  Port,  and  Port  Melinka  I    Guaitecas  islands 3589 

on  this  sheet.  J 

2082  Africa,  south  coast  Table 

bay  to  Cape  Agnlhas.    Plans 

of  Table  bay  and  Simon*s  bay 

on  this  sheet. 

Charts  that  have  reeeived  Important  Correetioni. 

No.  1188,  The  World :— Coal  and  Telegraph  chart.  3421,  Scotland,  west  coaat  :— 
Broadford  bay.  1 17,  F»roe  islands.  2»00,  Baltic  sea :— Gulf  of  Bothnia  (Sheet  5). 
2526,  South  America,  east  coast: — Buenos  Aires.  18976,  British  Columbia:— 
Victoria  harbour.  1844,  Borneo: — Labuan  island.  1957,  China,  east  coast: — 
Namoa  island.  2653,  China,  north  coast: — ^Pei  ho  or  Peking  river  (Sheet  1). 
3388,  China,  north  coast: — Terminal  head  to  Hal  Yung  tau.  2415,  Japan-— 
Approach  to  Nagasaki  harbour.  1079,  Tasmania.  1423,  New  Zealand: — Port 
Nicholson.    3033,  New  Hebrides : — New  Hebrides  islands  and  New  Caledonia. 

(/.  D.  Potter,  Agent.) 

Indian  Oeean  and  Bed  Sea.  Xeteorologieal  Oi&ee. 

Meteorological  Chart  of  the  Indian  Ocean  north  of  15°  S.  lat,  and  Red  Sea  for 
November,  1906.  London :  Meteorological  Otlice,  1906.  Price  6d,  PreeenUed  6y 
the  Meteorologiedl  Office. 

Vorth  Atlantic  and  Mediterranean.  Meteorologieal  (MLee. 

Meteorological  Chart  of  the  North  Atlantic  and  Mediterranean  for  November, 
1906.  London :  Meteorological  Office,  1906.  Price  Sd.  Presented  hp  the  Meteoro- 
logical Office. 

Vorth  Atlantic.  U.S.  Hydrographie  Oflee. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  October  and  November,  1906.  Wash- 
ington :  U.S.  Hydrographie  Office,  1906.    Presented  hy  the  U.S.  Hydrographie  Office. 

Vorth  Paoiflc.  n.8.  Hydrographie  Qfflee. 

Pilot  Charts  of  the  North  Pacific  Ocean  for  November,  1906.  Washington:  n.S. 
Hydrographie  Office,  1906.    PresenUd  bp  the  U.S.  Hydrographie  Office, 
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FHOTOOBAPHB. 
Ghina.  Bamardlston. 

One  hundred  and  sixty-five  photographs  of  China,  taken  hj  Captain  E.  Bamardlston, 

B.B.,  in  1904.  Presented  by  Captain  E.  Barnardiston,  R.E. 
Captain  E.  Bamardiston  accompanied,  as  geographical  surveyor.  Colonel  Manifold's 
expedition  through  Western  China  and  the  Yang-tse  valley,  an  account  of  which  was 
^ven  in  the  Geographiecd  Journal  for  June,  1905.  These  photographs,  taken  during 
his  travels,  form  an  interesting  and  instructive  series.  With  the  exception  of  five,  which 
are  enlargements,  they  are  all  quarter-plate  size. 

(1)  Han  river  at  junction  of  Sbao-Chlang-Ho ;  (2)  Han  river,  looking  down;  (3) 
Han  river,  looking  up ;  (4)  Han  river,  near  Chin-Shan-Lianc^ ;  (5)  Han  river,  country 
on  left  bank  towards  Tiien-Shan ;  (6)  Han  river,  near  Jinn  Jho ;  (7  aud  8)  Han  river, 
our  boats  10  miles  above  Jiun-Jho;  (9-11)  Han  river,  gor^e  7  mUes  above  Yiln-Yang 
Fu;  (12-15)  Han  river,  Pai-HoHsien;  (16)  Han  river,  Yfieh-Erh-Tan ;  (17  and  18) 
Han  river,  Ni-Kho;  (19)  Han  river  from  Lang-Shui-Ho ;  (20  and  21)  Han  river,  from 
above  Lang-8hui-Ho ;  (22)  Han  river  at  Siao-Ho-Kho;  (23)  Han  river  at  8u-Ho-Kho; 
(24)  Typical  scenery,  Han  river ;  (25)  Han  river,  Hsing-An  Fu ;  (26)  View  from  Mao- 
iLia-Shan  to  south  of  Lo-Ho ;  (27)  Gorge  on  road  to  Lo-Ho ;  (28)  Looking  down  valley 
near  T'sing-Shui-Ho ;  (29)  View  down  T'sing  Ho;  (30)  View  dovm  Lan  Ho;  (31-34) 
Near  U-To-Ho ;  (35)  Two  miles  below  U-To-Ho ;  (36)  A  gorge ;  (87)  In  valley  of  Ta  Ho ; 
(88)  In  valley  of  Ta  Ho  at  Siu-K'iu-Ba;  (39)  My  escort  from  Cheng-Kou-Ting ;  (40) 
Ta-Chu-Ho ;  (41)  Two  miles  from  Ta-Chu-Ho.  on  Tai-Ping  Hsien  road ;  (42)  Near 
Tai-Ping  Hsien ;  (43)  On  border  of  Sh§n-si  and  Bstl-Chuan,  looking  towards  Tai-Ping 
Hsien ;  (44)  On  border  of  Sh§n-si  and  Ssd-Chuan,  showing  Kuan-Lun-Po  pass ;  (45) 
View  from  Kuan-Lun-Po,  looking  south-south-east;  (46)  Crushed  rock  in  river  near 
Tai-Ping  Hsien ;  (47)  Near  Tai-Ping  Hsien ;  (48)  Tai-Ping  river ;  (49)  CeoUe  carrying 
cloth  near  Tai-Ping  Hsien;  (50)  Lo-Yang-Ba;  (51)  Bridge  over  Tin-Sa  Ho;  (52,  53, 
and  161)  Tung-Siang  Hsien;  (54)  Lao-Cheng  Ho;  (55)  Boat-building  on  river  above 
Sui-Ting  Fu ;  (55)  Dr.  Wilson's  hospital.  Sui-Ting  Fu ;  (57)  Dr.  Wilson's  science 
lecture-hall,  Sui-Ting  Fu ;  (58)  Rev.  A.  Palhill  and  his  house,  Sui-Tine  Fu ;  (59) 
Sui-Ting  Fu;  (60)  Eight  miles  from  Sui-Ting  Fu ;  (61)  T'ung  trees  in  bloom;  (62) 
View  on  road  to  Liang- Shan  Hsien;  (63)  Bridge  over  Liao  Ho,  between  Liang-Shan 
and  Wan  Hsien ;  (64)  On  Wan  Hsien  road ;  (65)  A  common  type  of  Ssd-Chuan  bridge  ; 
(66)  Junk  on  Yang-tztl  above  Kuei  Fu ;  (67)  Yang-tza,  looking  down- stream,  above 
Kuei  Fu ;  (68)  Yang-tztl,  looking  up-stream,  above  Kuei  Fu ;  (69  and  70)  Yang-tztl, 
entrances  to  gorges  below  Kuei-Chou  Fu;  (71)  Yang-tza  just  above  Pei-Shih  (72) 
Yang-tztl,  Pei-Shih;  (73  and  74)  Yang-tztt  below  Pei-Shih;  (75  aud  76)  Yang-tzfl,  the 
Yih-Tan  from  down-stream;  (77,  79,  and  162)  Yang-tzfl,  above  the  Chin-T*an;  (78) 
Yang-tzfl,  boat  coming  up  the  Chin-T'an ;  (80,  82,  and  83)  Yang-tzfl,  looking  up- 
stream from  below  Chin-T'an ;  (81)  Yang-tztt,  looking  down-stream  from  below 
Chin-ran;  (84  and  85)  Yang-tztt  Shan-Tao-Ping ;  (86)  Yang-tztt,  Lo-Tin-Chi;  (87) 
Chang-Yang  in  Ching-Chiang  Ho  valley ;  (88)  In  Chang- Yang  temple,  the  ten  gods 
of  hell ;  (89)  In  Ching-Chiang  Ho  valley  at  junction  of  the  Sstt- Yang  Ho ;  (90) 
Looking  up  Sstt- Yang  Ho  from  the  Ching-Chiang  Ho ;  (91  and  92)  Ching-Chiang  Ho  at 
Chang-Mu-Lai;  (93)  Ching-Chiang  Ho,  near  Ya-Tui-Keo;  (94)  At  Si-Cheo  in  Ching- 
Chiang  Ho  valley ;  (95)  Near  U-Sha-Keo  in  Ching-Chiang  Ho  valley ;  (96)  A  cliff  6000 
feet  high  at  Shih-Pan-Chi  in  Ching-Chiang  valley;  (97)  Kien-Chi  Hsien  ;  (98)  Ck)vered 
street,  Tien-Chiao ;  (99)  Salt  industry  at  Ju-Shan-Ching,  on  Lung-Shui  Ho ;  (100) 
Fou-ohou-river;  (101)  Fou-chou  river,  gorge  below  Kong-Keo  ;  (102  and  103)  Fou-chou 
river  above  Ta-Koa-Pa ;  (104)  **  Man-tse-tung,"  or  cave-dwellings,  exposed  in  a  stone 
quarry ;  (105)  A  bamboo  water-wheel  for  irrigation  about  30  feet  high ;  (106)  Irrigation 
wheels,  worked  by  man  inside;  (107)  A  roadf bridge;  (108)  Chen-TM  plain  from  north 
wall  of  city;  Timber-yard  near  north  gate  of  Chen-Tu;  (110  and  111)  Examination 
hall  of  Chen-Tu ;  (112)  In  temple  of  Wan-Nien-Sstt,  on  O-Mei  Shan ;  (113)  A  laughing 
Buddha,  O-Mei  Shan;  (114  and  115)  O-Mei  Shan;  (116  and  118)  Wayside  shrine, 
O-Mei  Shan;  (117)  A  temple,  O-Mei  Shan;  (119)  Priests  in  their  room,  Chin-Ting, 
O-Mei  Shan  ;  (120,  121,  and  124)  Chin-Ting  temple  on  summit  of  O-Mei  Shan;  (122, 
123, 163,  and  164)  Priests,  Chin-Ting  temple;  (125  and  126)  A  valley  on  O-Mei  Shan  ; 
(127)  Entrance  of  Lung-Sheng-Kang,  O-Mei  Shan;  (128)  View  on  road  at  base  of 
O-Mei  Shan;  (129)  Coolies  carrying  cofl5n  wood,  O-Mei  Shan;  (130)  On  road  at  base 
of  O-Mei  Shan  ;  (131)  How  pilgrims  are  carried  up,  O-Mei  Shan ;  (132)  Entrance  to  a 
Chinese  town  in  Sstt-Chuan;  (133)  Ploughing  in  Sstt-Chuan;  (134)  An  archway  at 
Chang-Chia-Kang ;  (135)  Inn  at  Lung-An-P'u;  (136)  Group  at  Hswang-Liu  Hsien; 
(137)  Pig  on  barrow  going  to  market;  (138)  Ploughing  rice-field  in  Sstt-Chuan;  (189) 
Group  in  a  village ;  (140)  Two  children  on  roadside ;  (141)  Group  at  Chiu-Lin ;  (142) 
A  typical  Sstt-Chuan  village,  Ting-Kwan-Tztt ;  (143)  Coolie  with  load  of  wood;  (144) 
Old  woman  and  child  on  bridge ;  (145)  A  Sstt-Chuan  valley ;  (146)  A  Sstt-Chuan  bridge ; 


664  NEW  MAPS. 

(147)  A  Ssti-Chuan  town:  (148)  Groap  at  Ynng-Feng-Chang :  (149  and  165)  Coolie 
with  load  of  wooden  bowls,  eto. ;  (150)  Cliun  Choo,  on  Yang-tzti  Chiang ;  (151)  Typioil 
farrahouic,  SsQ-Chuan ;  (152)  Coolie  with  my  bedding,  etc. ;  (153)  Soene  on  nad  iK 
PBtt-('hnan;  (154)  A  bridge  in  Sgtt-Chnan ;  (155)  A  Sstt-Chuan  valley ;  (156) ''Three 
generations"  (two  rows  of  stepping-etones  and  one  bridge);  (157)  A  faitneietd  fan 
Hsa-Chuan ;  (158)  Old  woman  washing  clothes ;  (159)  Inn  at  Sa]i-Clian*Po ;  (160)  A 
load  of  rocd-pith  on  the  Yang-tzd  at  Yun-Tang  Fn. 

Nigeria.  Jtek 

Sixty-four  photogniphs  of  Northern  and  Southern  Nigeria,  taken  by  G.  B.  Beak«  Esq. 
Pretenied  by  G.  B.  Beaky  E*q. 

A  series  of  small  photographs  chiefly  interesting  as  illastratiTe  of  the  manner  of 
life,  industries,  and  customs  of  the  natives.    The  titles  are  as  follows : — 

(1)  The  Residency,  Ilorin ;  (2-4)  The  emir  of  Ilorin  and  his  chiefs ;  (5)  Women 
dyeing  cloth,  Ilorin ;  (6)  Leather-workers,  Ilorin ;  (7)  Weavers  at  Ilorin ;  (8)  Looms, 
Ilorin ;  (9)  Group  of  political  ofQoers,  Ilorin  ;  (10)  Building  grass  huts  to  aooommodale 
small-pox  patients,  Ilorin;  (11)  A  native  smithy,  Ilorin;  (12)  Braes  worker*,  Ilorin 
(13)  Pot-makers,  Ilorin ;  (14)  "  Le  Coiffeur,"  Ilorin ;  (15)  Group  of  Yombae  neM  Ilorin 
(1(5)  A  native  crowd  at  Ilcrin ;  (17)  A  typical  crowd  of  Hausas  and  Ycnmbas  at  IloriB 
(18)  The  Baluguns  of  Ilorin ;  (19)  A  view  on  the  Niger  near  Lokoja;  (20)  The  tennli 
courts,  Ijokoja;  (21)  Polo  at  Ix)koja;  (22)  Yoruba  drummers;  (23  and  24)  A  group  of 
Yorubas ;  (25-27)  Fishing  on  the  Benue;  (28)  A  reach  of  the  Benue ;  (29)  A  bait  on 
the  caravan  route  between  Lagos  and  Kano ;  (30)  A  group  of  headmen  en  rtmU  fnm. 
Kano  to  Lagos ;  (31)  The  witch  of  Awtun ;  (32)  The  guard ;  (33)  An  officer's  etoreo  on 
trek ;  (34)  En  rovte ;  (35  and  36)  A  group  of  Munchis ;  (37)  A  procession  at  the  Feeet 
of  Ramadan ;  (38)  Crossing  a  stream ;  (39)  An  old  woman  winding  thread ;  (40)  Fnlaai 
horsemen;  (41)  The  junction  of  the  Niger  and  the  Benue;  (42)  A  Hauea  bed;  (43) 
(•oravan  toll  station  ;  (44)  Sir  Frederick  liUgard's  8.Y.  Corona;  (45)  Native  fixe  eigne: 
(46)  Native  Indaba ;  (47)  Quarrying  stone ;  (48)  A  charaoteristio  view  from  a  stem* 
wheeler  on  the  Niger;  (49)  The  acting  High  Commissioner;  (50)  The  bridge-bailden; 
(51)  Northern  Nigerian  cattle ;  (52-55)  Road-making ;  (56)  Road-making,  the  onlooken; 
(57)  A  Jukum  king  and  his  chief  men ;  (58)  A  caravan  of  women ;  (59)  A  caravan  en 
rotUe;  (60)  A  caravan  outspanned;  (61)  Nupe  huts;  (62)  A  charaoteristio  view  on  tbe 
liower  Niger;  (63)  Native  canoes  on  the  Lower  Niger;  (64)  l*reparing  for  an  expedi- 
tion, Southern  Nigeria, 

Northern  Hif^ria.  Temple. 

One  hundred  and  forty-five  photographs  of  Northern  Nigeria,  taken  l^  G.  L. 
Temple,  Esq.    Presented  by  C  L.  TimpUy  Etq. 

A  set  of  half-plate  photographs.  Not  only  are  they  of  exceptional  merit  as  sped* 
mens,  but  Mr.  Temple  has  been  most  careful  in  the  selection  of  subjects,  and  has  chosen 
those  that  arc  likely  to  be  valuable,  specially  from  a  geographical  and  ethnologieal 
point  of  view.  They  are  arranged  in  sets  according  to  the  suojects.  Mr.  Temple  has 
neld  important  positions  in  Northern  Nigeria  for  years  past,  and  is  now  Besident  at 
Bauchi. 

(1)  Maifoni  fort;  (2)  Maifonl  market;  (a-5)  Freed  slaves'  home,  Maifoni;  (6-8) 
Troops  resting,  Maifoni ;  (9-17)  Kanuri  horsemen  at  Maifoni;  (18-20)  Sir  F.  Lagard 
at  IkUifoni;  (21-30)  Maifoni  and  Monganui  markets;  (31-34)  The  residency,  Maigo- 
meri ;  (35-36)  Bomu  prisoners ;  (37  and  88)  Bauchi  prisoners ;  (39-43)  The  emhr  of 
Gombe  and  native  escort;  (44  and  45)  Poisonous  plant;  (46)  Fulani  danoers;  (47) 
A  Nigerian  horse ;  (48)  Wase  rock ;  (49-53)  l^agan  Bolewa  at  Gudukn  on  the  river 
(Jongola;  (54-56)  Views  on  river  Gongola;  (57)  River  Gkmgola  near  Gombe;  (58) 
View  of  Gombe ;  (59)  Ruined  Kano  gate,  Kukawa ;  (60-68)  Views  in  and  abont 
Kukawa ;  (64  and  65)  Muster  of  carriers ;  (66)  Host  house,  Napada ;  (67  and  68)  Animal 
transport,  Bomu;  (G9)  Camp  in  Bomu;  (70-75)  Kanuri  wrestlers,  Giyba;  (76-83) 
Fulani  iierds ;  (84  and  85)  Fishing  nets ;  (86-92)  Views  on  the  river  Benue  between 
Ibl  and  I^koja;  (93-101)  Views  in  and  about  Bauchi ;  (102-110)  Emir  of  Bauohi*s 
messengers;  (111-121)  Views  in  and  about  Napada,  on  river  (Gongola;  (122-lK) 
Kanuri  dancers,  Gujba;  (134-145^  Presentation  of  a  state  umbrella  and  saddle  to  the 
sultan  of  Bomu,  by  Sir  F.  Lugara,  December,  1904. 

K.B.— It  would  greatly  add  to  the  value  of  the  ooUeotlon  of  Photo- 
graphs which  has  been  eistablished  in  the  Map  Boom,  if  all  the  VeUowa 
of  the  Society  who  have  taken  photographs  during  their  travelSy  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographa,  it 
will  be  useftil  for  reference  if  the  name  of  the  photog^pher  and  his 
address  are  given. 
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Davis,  198  f 
Colorado  river.  Delta  of  the :  D.  T.  Mao- 
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Dale,  T.  N.,  Taoonio  PhyaiogTaphy,  526 1 
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Elephant     Keddah,     PhotograpbB     of: 

Messrs.  Barton  &  Son,  312  f 
Eleusis— 
Elevsis,    her    Mysteries,    Rains,    and 
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Rapidity  de  T^rosion  torrentielle  :  E.  A. 
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Valeur    de    T^rosion    souterraine    par 
Taction   des   sources:     H.    Schardt, 
655 1 


INDEX. 


679 


Eskimo— 

Folkeyandriiig :  K.  RasmuBsen,  201  f 
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Languages  of  India  and  the  Liingaistic 
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Surveys,  204  f,  807  f,  658  f 
North- West  Frontier  Province,  Admin- 
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Handoook  for  Travellers  in  Ireland :  J. 

Cooke,  648  f 
Irish    Topographical   Botany:    R.   L. 
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Jaok,  D.  B.,  AcadieDsis  (periodical). 
Special  Champlaia  Number,  414  f 

Jacob,  G.,  Ram>ort  preliminaire  sur  les 
travaux  glaoiaires  en  Dauphin^  pen- 
dant T^t^,  1905.  .647  t 

Jdghark,  Persia,  566 

Jaja,  G.,  n  valore  eoonomico  del  Sahara 

e  i  risultati  della  missione  Foureau- 

Lamy,  523t 
Jalla,  M.,  A  travers  I'Afrique  Australe,  941 
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seine  Beise  in  den  Nordbezirk,  413 1 
Maps:    Aufnahmen  an  der    Batanga- 
Kiiste  und  im  Lobe-Flussgebiet :  G. 
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for  a  Flora  of  the  Malayan  Peninsula, 

4121 
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graphicae,  655 1 
Knebel,  W.  von,  Kohlenkunde  mit  Beriick- 

sichtigung  der  Karstph'anomene,  303  f 
Knox,  A.,Bules  for  the  Transliteration  of 
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Lampert,  K.,  Heutige  Stand  der  zoogeo- 
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dental, 523  f 

Lempfert,  R.  G. :  see  Shaw,  W.  N. 
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d'Artois,  89  f 
London — 

London  Atlas  of  Uniyersal  Geography : 
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Loperfido,  A.,  Misura  deUa  laiitudine 
geografica  col  metodo  del  pasaaggi  in 
meridiano  di  stelle  fondamentali,  200 1 

Lorin,  H.,  Colonies  espagnoles  dn  golfe 
de  Guin^  301  f 

Low,  A.  P.,  G^graphical  Work  of  the 
Geological  Suryey  of  Canada.  277 

Lowe,  H.  J.,  Old  Lamps  or  New  ?  Another 
Contribution  to  Deyonshire  Oontm- 
veraial  Geology,  519  t 

Lowery,  W.,  Spajiish  Settlements  •  within 
the  present  limits  of  the  United  States, 

1513-1561.. 198  t 
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Martins,  P.  K.  ▼.,  Zor  Erinnerang  an: 
E.  Goebel,  656 1 

Martonne,  E.  de,  Fianarantsoa  et  le  Bet- 
sil^  Central,  196 1 ;  Sur  deux  plans  en 
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MaskuD,  Persia,  446 

Massachusetts — 
Essex    County,   Physical    Geography, 
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sohritte :  P.  George,  652  t 
Maps :  Estado  de  Senora  j  del  Terri- 
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Expedition  of  Imperial  Russian  Geo- 
graphical Society  under  P.  K.  Kozloff, 
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Seimere :  T.  Strauss,  92  f 
Fifth  Journey  in  Persia :  P.  M.  Sykes, 

425  ♦,  560  ♦ 
Journeys  in  Southemand  South-Eastern 

Persia :  H.  R.  Sykes,  92  f 
Photographs   of   Asiatic   Turkey  and 

Persia :  L.  E.  Hopkins,  424  f 
Telegraph  lines  in,  480 
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Andes,  Glaoiation  in  the,  R.  Hauthal 

on,  183 
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653 1 
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peditions :  G.  R.  Enook,  245  * 
Travel  on  the  Boundaries  of  Bolivia 
and  Pem:  Baron  E.  Nordenskiold, 
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Petre,  F.  L.,  Republic  of  Columbia,  658  f 
Petri,  E.,  et  M.  J.  de  Schokalsky,  Carte 
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Schatten  **  DieTaschenuhra&Kompass, 
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and  Museum,  translated  by  H.  Gatliff, 
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C.  Dauncey,  650 1 
Philippine  Islands,  1493-1898:  E.  H. 
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Political  .  .  .  and  commercial  history 
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Foreman,  650  f 
Philippson,  A.,  Europa,  648  f 
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from  A.  H.  Keane  and  E.  Heawood  on, 
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644 
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Piercy,  W.  C,  letter  from,  on  the  Fall  of 
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Pigafetta,  A.,  Magellan's  Voyage  around 
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Pirie,  J.  H. :  000  Brown,  B.  N. 
Pittman,  P.,  Present  State  of  the  Euro- 
pean Settlements  on  the  Mississippi. 
Edited  by  F.  H.  Hodder,  198  f 
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530  t 
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impossible  :  C.  J.  Qui^yrenx,  90  f 
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Cordillera  de  Potosi :  H.  Hoek,  95  f 
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Botany,  520  t 
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526 1 
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Protheroe,  E.,  DominioQ  of  Man:  Geo- 
graphy in  its  Human  Aspeol,  656 1 
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H.  Mankowski.  192  f 
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Gaide  to  the :  A.  Strahan,  300  f 
Puiobas,   S.t   HakluytuB   PosthamuB  or 
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417 1 
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et    la   region    pyr^no^nne:    A.    de 
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QUKBEC — 

Glaciation  of  Orfoid  and  Satton  Moun- 
taioB :  A.  W.  G.  Wilaon,  414 1 
QueenBland — 
Artesian  wells,  137 
Geographical     Society,    Twenty -first 

Anniversary,  514 
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mineral  localities:   B.  Danstan  and 
H.    W.    Fox,    422 1;      Qaeensland 
(Surveyor-General),  206  f 
Rainfall  of  Central  Queensland :  H.  E. 

Bellamy,  527 1 
Sugar  Industry  and    Kanaka   labour, 
233 
Quiaca  valley,  Indian  sepulchres  in,  113 
Quiohua-speaking  Indians  of  the  Andes, 

107 
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du  Portugal,  etc.,  90  f 
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brimentos  de  Queiroz  en  las  Begiones 
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plantos  m^ridionales  dans  le  haut  Dau- 
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hydrauliques  dans  le  Calvados,  I'Eure 
et  le  Maine-et-Loire,  191  f 

Bafsinj&n,  Persia,  432 

BainfaJl — 
Belation  of  forests  to  rainfall :  W.  F. 
Hubbard,  655 1 

Bamann,  E.,  Bodenknnde,  303  f 

Bamsay,  W.,  Minnestal  ofver  professom 
f riherre  A.  E.  Nordenskiold,  99 1 
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medal  of  the  B.G.8.,  84 

Bandall-Maclver,  D.,  Medisoval  Bhodesia, 
08  § 

Bandolph,  B.  S. :  Mtf  Clark,  W.  B. 
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Francisco  Earthquake,  525  f 
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Investigation  of  Biological  .  .  .  Distri- 
butions in  Melanesia,"  160 

Beclus,  E.,  L'Homme  et  la  Terre,  303 1  ; 
Leben  und  Wirken:  P.  Girardin  und 
J.  Brunhes,  304  f ;  Yolcans  de  la  Terre, 

530  t 
Bed  Lochan  at  Tulloch — 

Bathymetrical  Survey  of,  611 
Bed  sea — 
Faune  ann^lidienne  de  la  Mer  Bouge 
et  ses  affinity :  C.  Gravier,  98  f 
Beeves,  B.  A.,  B.G.S.,  Hints  to  Travellers, 

Scientific  and  General,  202  f 
Befraction — 

Befraktionstafeln :  L.  de  Ball,  302  f 
Beid,  C,  Coast  Erosion,  487  * 
Beid,  H.   F.,  Becords  of   SeismogpAphs 
in  North  America  and  the  Hawaiian 
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Beindl,  J.,  Dorfer,  Weiler,  und  Einzel- 
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A.  Magnaghi,  304  f 
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Bevelli,    P.,    II    Bunssdro    (Buvenzori) 
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J.  J.  David,  418  f 
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172 
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Brooks,  626 
Anleitung  zu  wissenschaftlichen  Beo- 
baohtungen    auf    Beisen :    G.    von 
Neumayer,  895 
Australia,     Dead    Heart   of:    J.    W. 
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Balkan  Peninsula,  Military  Geography 
of   the:    L.   W.    Lyde   and    A.   F. 
Mockler-Ferryman,  499 
Balkans,  By-paths  in  the:  F.  W.  von 

Herbert,  499 
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lated  :  H.  B.  Sollaa,  yoL  2.  .393 
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(Foreign  Office  Bep.),  518 1 
Bhodesia — 
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Iver,68§ 
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A.  Simms,414t 
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7* 
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534t 
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:  tee  Pigafetta,  A- 
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Locations  in  the  Atlin  Mininfir  Division, 
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Continental  Divide  on  the  Bow  Bange : 
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Bocky  Mountain  system  of  Ala^fcm^  627 
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Haverfield,  519  f 
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Botch,  A.  L.,  Proof  of  existence  of  Vppa 


INDEX. 


701 


Anti-Twde,  etc.,  418 1,  529  f:  and  L. 
T.  de  Bort,  Meteorological  Conditions 
above    the   Tropical    North    Atlantic, 
418 1 
Roth,  M.,  Norden  (map),  306 1 
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Glaciers   of   Russian    Empire,  M.    J. 

Shokalski*s  notes  on,  75 
Grand    Voie   fluviale   de    Russie    en 

Extrdme-Orient,  522  f 
Maps :  Carte  do  la  Russie  d'Europe 
tir^e  du  Grand  Atlas  de  Marcks :  E. 
Petri  et  M.  J.  de  Schokalsky,  658  f ; 
Eisenbahnen  des  europ&ischen  Russ- 
land:  K.  Pencker,  100  f;  General- 
und  Strassenkarte  von  Westrussland : 
K.  Peucker,  658  f ;  Politische  Uober- 
sichtskarte  des  Europaisohen  Rubs- 
land  :  K.  Peucker,  G58  f 
Peuples  et  Langues  de  la  Russie:  D. 

Aitoflf,  519t 
Russland,  Land  und  Leute :  M.  Friede- 
richsen,  90  f 
Russian  Expedition  to  the  Khatanga,  77 
Rutledge,  J.  J.,  see  Clark,  W.  B. 
Rutot,  A.,  Essai  de  Comparaison  entre  la 
s^rie  glaciaire  du  A.  Penck,  etc.,  655  f ; 
Geologic  de  la  YalMe  du  Nil,  196  f 
Ruwenzori — 
Ascent  of  Ruwenzori  peaks  by  Duke  of 

the  Abruzzi,  181,  400 
Ascent  of   Ruweuzori:    M.  T.  Dawe, 

195 1 
n   RunBsdro   (Buvenzori)  Moondo  le 


Ruwenzori — continued. 

esplorazioni   1904  del  J.  J.  David : 
P.  Revelli,  413  f 
Ruwenzori:  D.  W.  Freshfleld, 94 f 
Ruwenzori  and  the  Frontier  of  Uganda : 

D.  W.  Freshfleld,  481  ♦ 
Snow-peaks  of:  T.  T.  Behrens,  48  * 
Ruys,  T.  H.,  Bezoek  aan  den  Kannlba- 
lenstam  van  Noord  Nieuw-Guinea,  199  f 


S. 

Sabatiki,  v.,  on  results  of  Eruption  of 
Vesuvius,  April,  1906.  .72 

Sabzawir,  Afgnanistan,  589 

Saohse,  F.  J.  P.,  Toelichtingen  op  de 
sohetskaart  van  de  afdeelingen  Wahai 
en  West-Seran  op  het   eiland  Seran, 

412 1 
Sadler,  M.  S. :  eee  Galton,  F. 
Sahara — 

Expeditions :  Colonel  Laperrine's,  508  ; 
H.  Vischer's,  181,  507,  635 

Exploration  de  M.  R.  Chudeau  dans  le 
Sahara,  94  f,  414  f 

Geologic  du  Sahara,  Nouvelles  observa- 
tions sur  la :  R.  Chudeau,  801  f 

Mitfsione  Foureau-Lamy,  Valore  econo- 
mico  del  Sahara  e  i  risultati  della : 

G.  Jaja,523t 

Mission  Saharienne,  Documents  soienti- 
flques  de  la :  F.  Foureau,  280  § 

Mission  Saharienne  (Mission  Foureau- 
Lamy)  R^ultata  g^graphiques :  H. 
Schirmer,  94  f 

R^on  du  Guir-Zousfana :    Poirmeur, 

412 1 
Touat  an  Niger,  Du :  E.  F.  Gautier,  94  f 
Vegetation,  Distribution  of,  282 
Villattes  Forschungen  in  der  Sahara, 

94 1 
St.  Elias,  mountain  chain,  Alaska,  30 
St  Lawrence — 
Memoir  of  Jacques  Cartier.  His  Voy- 
ages to  the  St.  Lawrence,  etc.,  J.  r. 
Baxter,  302 1 
St.  Louis — 
Royal  Commission  St.  Louis  Interna- 
tional Exhibition.    The  British  Sec- 
tion :  Sir  I.  Spielmann,  305  f 
Sakas-^ 

Sakastana :  F.  W.  Thomas,  76  §,  804  f 
SakhaUn— 
Karafuto,   Renaming   of:   T.  Ogawa, 

412 1 
Karafuto  under  Prince  Matsumae,  1688- 

1708 :  T.  YSshida,  412  f 
Partition  of  Sakhalin,  92  f 
Saleases,  E.,  Chemins  de  fer  africains,  522  f 
Salisbury,  B.  D. :   $ee  Chamberlin,  T.  C. 
Salomon  atoll,  Indian  ocean,  324 
Salone,  E.,  Colonisation  de  la  Nonvelle- 

France,  197 1 
Samawa,  Euphrates  river,  275 
Sambum  tribe.  East  Africa  Protectorate, 
475 
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Samoa — 
Besichtignng  des  auf  der  Insel  Savaii 
ira   Sommer  1905  nen  entstandenen 
Vulkani :  T.  Linke,  527  t 
BeiBo  naoh    Savaii  znr  BegiohtigUQg 
des  dortigoD,  im  Aug.  1905  entstan- 
denen  Yulkans,  199 1 
Yulkans  auf  Sawaii,  Bericht  des  Amt- 
manDs  Williams  fiber  den  Ansbruch 
des,  199 1 
Sanaa — 

Journey  to  Sanaa:  L.  Burton,  412 f 
Sand— 
Water-holding  capacity  of  sands.  Effect 
of  organic  matter  on  the :  E.  Drabble 
and  K.  J.  Thompson,  530  f 
Sandberg,  G.,  Tibet  and  the  Tibetans, 

193 1 
Sanderson,  E.,  Great  Britain  in  Modem 

Africa,  651 1 
Sandia  and  Garabaya,  Regions  of,  Peru, 

245 
Sandler,  G.,  Reformation  der  Kartograpbie 

um  1700..  70  8 
Sandwich  Islands — 
Reise  auf  den    Sandwich-Inseln :    W. 
Vblz,  199 1 
San  Francisco — 
Earthquake  of  April  18.. 42;  ditto:  G. 
DaviBon,  415 1 ;  as  recorded  by  Coast 
and  Geodetic  Survey  Magnetic  Obser- 
vatories :  L.  A.  Bauer  and  J.  E.  Bur- 
bank,  525 1 ;  Probable  Cause  of:  F.  L. 
Ransome,  525 1»   Record  written  in 
Washington  by  Seismograph  of  U.S. 
Weather  Bureau :  G.  F.  Marvin,  525  f 
Sangha — 
Expedition  to  the  Sangha  River  by 
Commandant  Lenfant,  401 
Sankurru  river,  Congo  basin,  508 
Santarem,  Yisconde  de,  Algumas  cartas 

ineditas  do  :  V.  A.  d*E9a,  99 1 
Santolalla,  F.  M.,  Importancia  Minera  de 

la  Provinoia  de  Cajamaroa,  527 1 
Sfto  Thom^— 
He  de  San-Thom€:  A.  Chevalier,  401  §, 
414 1 
Sapper,  K.,  Ergebnisse  der  neueren  Un- 
tersuchungen  iiber  die  jfingsten  mittel- 
amerikanischen '    und     westindischen 
Yulkanausbriicke,    199  f;     Inseln   des 
ag'aischen  Meeres,  192  f;  Kartenskizze 
von    Lanzarote    (Canarische    Inseiu), 

422 1 
Sardinia — 
Corsica  and  Sardinien  in  Yergleichender 
Darstellung :  G.  Schoener,  648  f 
Sarolea,  C ,  Geographical  Foundations  of 

Russian  Politics,  299 1 
Saskatchewan,  At  the  Mouth  of  the :  G. 

Hanbury-Williams,  197 1 
Saner,  J.  A.,  On   Waterways  in  Great 

Britain,  521 1 
Savaii — 
BesichtiguDg  des  auf  der  Insel  Savaii 
im  Sommer  1905  neu  entstandeu  Yul- 
kans :  T.  Linke,  527  f 


Savoy — 

Glaciers  de  Savoie  :  P.  Glradio,  191  f 
Saya  de  Malha  banks,  Indian  Ocean,  330 
Sayads  of  the  Hdmun,  Seifltan,  215 
Scandinavia — 

Erdersohiittemngen   in    Skandinavien, 
Mitteilungen  fiber  die:  J.  Petersen, 

90t 

Maps :  Norden  :  M.  Both,  306  f 

Red  deer  in  Scandinavia,  On  the  geo- 
graphic races  of :  E.  Lonnberg,  519  f 

Yorskandinavisohe    Einheit    gegeben  ? 
Hat  es  eine :  J.  G.  Sohoener,  90 1 
Schaffer,  F.  X.,  Bemerkungen  znr  Frage 

der  alten  Flussterrassen  bei  Wien,  89  f 
Schardt,  H.,  Kote  snr  la  valenr  de  I'^ro- 

sion  souterraine  par  Taction  des  sources 

655  t 
Schenck,  H. :  see  Earsten,  O. 
Sohiaparelli,  C,  Ibn  Gubayr  (Ibn  GiobeirX 

Yiaggio  in  Ispagna,  Sioilia,  etc.,  656  f 
Schirmer,  H.,  R^sultats  g^ographiqnea  de 

la  Mission  Saharienne  (Miaaion  Four- 

eau-Lamy),  94 1 
Scblee,  — ,  Liparischen  Inaein  nnd  ihre 

Ynlkane,  90  f 
Schliiter,    O.,    Siedelongen    im  noidott- 

lichen  Thfiringen,  192  f 
Schmidt,  J.,  Yegetationtyi>en  von  der  Insel 

Koh  Chaog  im  MurDuaeu  von  Siam, 

812 1 
Schmiedeberg,  W.,  on  Determination  (^ 

Areas,  405 
Schmitt,  J.  Monographie  de  d'lle  d*Anti- 

costi,  501 1 
Schneider,  K.,  Duppauer  Mittelgebirge  in 

Bohmen,    647  f;    Vorlaufiger    Bericht 

Uber  die  Ergebnisae  einer  Stndienieise 

nach  Island,  90  f 
Schoener,  F.  G.,  Corsica  nnd  Sardinien  in 

vorgleichender  Darstellung,  648  f ;  Hst 

es    eine    Yorskandinavisohe     Einheit 

gegeben,?  90  f 
Soboep,  A.,  Quelquea  conflid^ratioiis  sur 

le  bassin  du  Tchad,  94  f 
Sohokidsky,  M.  J.  de :  see  Petri,  E. 
Sohroeter,  C.,  Pflanzenleben  dJer  Alpen« 

517  t 
Schubert,  — ,  Wald  und  Niederaohlag  in 

West  Prenssen,  Posen  nnd  Bchlesien, 

192 1 
Sohulten,  A.,  Topography  of  Nnmantia, 

74 
Schut,  J.  A.  F. :  $ee  Oudemana,  P.  A. 
Schiitze,  W.,  Elefant  in  Britisch-Oatafrika 

und  Uganda,  93 1 
Schwarz,  E.  H.  L.,  Coast-Ledges  in  Sonth- 

West  of  Cape  Colony,  93 1;    Former 

Land  Connection  between  Africa  and 

South  America,  528  f 
Scientific  Literature,  International  Cata- 
logue of,  H.  Geology,  305 1,  656  f 
Scientific  Society — 

Felsted  School  Scientific  Society,  Re- 
port, 305t 
Scotia^  Yoyage  of  the :  R.  N.  Brown,  R 

C.  Mossman,  J.  H.  Pirie,  654  f 
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Scotland — 
Bathymetrioal    Survey  of  the   Fregh- 
Water  Locbs  of  ScoUand.  XII.  Loohs 
of  the  Lochy  Basin :  Sir  J.  Murray 
and  L.  Pullar,  592  ♦ 
Botanical  Survey  of:  M.  Hardy,  520  f 
Canonbie  Coalfield :  B.  N.  Peach  and 

J.  Home,  91  f 
Ck)olin8,  In  the  Heart  of  the,  520  f 
•  History  of  the  Geography  of  Sootland : 
Sir  A.  Geikie,  91 1 
Kingussie    District;    a    geographical 

Study :  M.  I.  Newbigin,  520 1 
lioch    survey,  Work  of  the,  Summary 

by  Jas.  Murray,  497 
Peat  Mosses  and  their  relation  to  the 
Glacial   Period,  History  of:    F.  J. 
Lewis,  520 1 
Sghrr  of  Eigg,  Geological    Structure: 

A.  Harker,  91 1 
Southern  Highlands  from  Dumgoyn: 

J.  Frew  and  F.  Mort,  520 1 
Thorough    Guide    Series.      Northern 
Highlands :    M.    J.    B.    Baddeley, 
648 1 
Seal  islands — 
SaBljftome    i    Berin^shavet,    Fra   mine 
reiser  til :  L.  Stejneger,  199  f 
Sears,  J.  H.,  Physical  Geography  ...  of 

Essex  County,  Massachusetts,  302  f 
Seohuan — 
Deux  Ann^  au  Setchouen:    A.    F. 

Legendre,  411  f 
Eastern  Szeohwan:  its  Structure  and 
Communications:  T.  W.  Eingsmill, 
411 1 
Maps:    Pro^ce  of  Ssii-Ch*uan  (Top. 
Section,  General  Staff).  101 1 
Sedimentation — 
Relative  geological  importance|of  Con- 
tinental Littoral,  and  Marine  Sedi- 
mentation :  J.  Barrell,  655  f 
Seiches — 
Hydrodynamical    Theory  of   Seiches : 

Chrystal,  97  f 
Hydrodynamical    Theory  of    Seiches, 
Some  Experimental  Results  in  con- 
nection with  the :  P.  White  and  W. 
Watson,  417  t 
Ph^om^nee  d'lnterf^rences ;   Seiches: 
A.  Berget,  529 1 
Seidel,  C,  und  W.  Miller,  Instrumenten- 
kunde  fiir  Forschungs-Reisende,  394  §, 

528 1 
Seidel,  H.,  Atoll  Oleai  und  seine  Bewoh- 

ner,  9G  f 
Seismology — 

International  Seismological  Association 
at  Strassburg,  81 

Modulus  of  Elasticity  of  Rocks,  and 
some  Inferences  relating  to  Seis- 
mology :  S.  Kusakabe,  98  f 

Recent  Advances  in  Seismology:  J. 
Milne,  530 1 

Records  of  Seismographs  in  North 
America  and  Hawaiian  Islands:  H. 
F.  Reid,  98  f 


Seistan — 
Seistan :    Past  and  Present :    Sir  H. 

McMahon,  522 1 
Survey   and    Exploration    in  Seistan, 
Recent:    Sir    H.    McMahon,    209*, 
333* 
Wind  effects  in,  225,  226 
Sela,  B.  A.,  Cuencadel  Naldn  en  Asturias, 

411  t 
Seligmann,  C.  G.,  remarks  on  "  A  Plea  for 
the   Investigation    of   Biological  .  .  . 
Distributions  in  Melanesia,"  159 
Seligo,  — ,  Ueber   Temperaturbeobacht- 
ungen  in  westpreussisohen  Seen,  192  f 
Selkirks— 
Selkirk  Range :  A.  O.  Wheeler,  197  f, 
501  § 
Sella,  v.,  on  Duke  of  the  Abruzzi's  Ascent 

of  the  Ruwenzori  Peaks,  400 
Semliki  forest,  292 
Servia — 
Etnografia  della  Croazia  e  della  Serbia, 

Contribuzione  all* :  G.  Cora,  410 1 
Maps :    Pflanzengeographische    Karte 
Serbiens :  L.  Adamoyio,  420 1 
Servigny,  J.  Transsib^rien  et  I'Expeditlon 

Russe  de  I'l^niss^i,  522 1 
Seurat,  L.  G.,    Nacre   et  la   Perle    en 
Ocdanie,  527  f ;  lies  coralliennes  de  la 
Polyn^ie,  97  f 
Sewell,  J.  T.,  Notes  on  the  **  Overflow 

Channer*  in  Newton  Dale,  521 1 
Seychelles — 
Composition,  Fauna,  and  Flora  of  the, 

456-463 
Extent  and  reefs  of,  830 
Land    Connection,   probable,   between 
Madagascar  and  tne  Seychelles,  466, 
468 
Shahr-i-No,  Persia,  580 
Shaler,  N.  S.  (biography),  656  f :  (obituary), 

188 
Shanghai-Nanking  Railway,  289 
Shan-tung — 
Maps:    Province  of  Shan-tung  (Top. 
Section,  General  Staff),  533  f 
Shari,  Course  of  the  Upper,  282 
Shatt-el-Gharraf,  276 
Shaw,  W.  N.,  and  R.  G.  Lempfert,  Life 

History  of  Surface  Air-currents,  529  f 
Sheppard,  T.,  lAsi  of  Papers,  Maps,  etc., 
relating  to  Erosion  of  the  Holdemess 
Coast,  521 1 
Sherring,  C.  A.,  Western  Tibet  and  the 

British  Borderland,  650 1 
Shokalski,  M.  J.,  Notes  on  glaciers  within 

the  Russian  Empire,  75 
Shouts,  Hon.  T.  P.,  Panama  Canal,  416  f 
Shrubsall,  Dr.,  remarks  on  '*  Alpine  Races 

of  Europe,"  555 
Siam— 
Situde   de    G^graphie    politique:    E. 

Robert,  195  f 
Franco-Siamese  Frontier,  Delimitation 

of,634t 
Yoies  de  penetration  au  Laos  fran9ai8 
et  au  Siam,  649 1 
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Siberia — 
Geographic  nnd  Statistik  der  Tongns- 

enstiimroe  Sibiriens:    S.    Patkanow, 

92  f ,  290  § 
Grande  Voie  flaviale  de  Rassie  en  Ez- 

tr6me-Orifnt,522t 
Jakutischen    Eusteii    dee    nordlichen 

Eiflmeeres :  W.  Bieroazewgki,  522 1 
Maps:   Carte  des  baasins  des  oc^tns, 

men,  fleuyes   et  lacs  de  la  Rmwie 

d»A8ie :  A.  de  Tillo,  308 1 
Transsiberien  et  TExpedition  Busse  de 

rie'niss^i :  J.  ServigDy,  522  f 
Sibiriakoir,  A.,  Yon  Archangelsk  zu  Schiff 

znr  MiinduDg  der  Petschora,  410 1 
Sibree,  J.,  letter  from,  on  Missionaries' 
Work  in  Philology  and  Anthropology, 
645 
Sicily— 

Carta  di  Sioilia  di  Agatino  Daidone  e 

notizip  di  cartografia  eiciliana:    S. 

Crinb,  192t 
Maoalnbe  di  Girgenti  in  rapporto  alia 

distribnzione  geonafica  degli  altri 

vnlcani  di  fango :  S.  Crin6,  410  f 
Relations    tectoniques   et  stratigrapl^- 

iques  de  la  Sicilo  et  de  la  Tonisie :  E. 

Hang,  519 1 
Sidmouth — 

Geology  of  country  near  Sidmonth  and 
Lyme  Regis :  H.  Woodward  and  W. 
A.  E.  Ussher,  519t 
Siegmeth,  K.,  Steifziige  in  den  LiptiSer 

Earpathen,  517  f 
SicroBzewski,    W.,    Jakutischen    Rfisten 

des  nordlichen  Eismeeres,  522  f 
Siethoff,  J.  J.  ten :  see  Stemfoort,  J.  W. 
Simmons,  H.  G.,  Vascular  Plants  in  the 

Flora  of  Elleemere  Land,  518  §,  527 1 
Simms,  A.,  Report  on  the  Geodetic  Survey 

of  part  of  South  Rhodesia.  414  f 
Simoens,  G.,  De  Tind^pendance,  en  Bel- 
gique  des  chafnes  sal^donienne  et  her- 
cynienue,  647  f 
Simon,  G.  E.,  L'CEnTre  Fran^aise  snr  le 

Haut-M^ong  de  1898  It  1905.  .521  f 
Simplon — 

Relations  actuelles  entre  la  France  et 
la  Suisse  et  la  Question  des  voies 
d*acc^   an    Simplon :   J.    Brunhes, 

409 1 
Simplon,  Le :  A.  J.  Wauters,  517 1 
Simpson,  G.  C,  An  attempt  to  fly  Kites 
for     Meteorological     Purposes     from 
Mission    Ship   of    Deep-sea   Fishing 
Fleet  in  the  North  Sea,  418  f 
Sinai  peninsula — 
Turoo-Egyptian  Frontier  in  the  Sinai 
Peninsula,    Correspondence    respect- 
ing, 290  §,  523 1 
Singer,    H.,    Stand  der   geographischen 
Erforechung  der  deutschen  Schutzge- 
bieto,  99 1 
Sitapnr— 
Sitapur:   a  Gazetteer:  H.  R.  Neyill, 
194 1 
Sjogren,  H.,  Eruption  of  YesuviuB,  410  f 


Sjoeren,  O.,  Marina  Qr&nsen  i  Kalix-odi 

Tomedalama,  411  f 
Slichter,  C.  S.  («m   aim  Veatch,  A.  G). 

Obflervations  on  the  Ground  Waters  of 

Rio  Grande  Valley,  95  f 
Smeroe,  Volcano  of,  Java :  I.  A.  Stigand, 

615  ♦ 
Smimov,  A. :  tee  Breitfoss,  Li. 
Smith,  L.  T.,  Itinerary  in  Wales  of  John 

Leland  about  1536-1539 . .  91  f 
Smith,  T.  A.  (see  al9o  Gregory,  T.  A-X 

Geography  in  Seoondary  8ohoola,  99  f 
Snow — 

Central  Europe,  Snowfall  of  Marob  2:^ 
1906 :  R.  Hennig  and  A.  Swaroyaky^s 
observations,  178 

VarmeledningsformAgan    hos  8no:  M. 
Jansson,  418  f 
Snow-line — 

Hobe  der  Fimlinie  am  Hiiflgletachflr, 
etc. :  E.  Bruckner,  655  f 
Sobat  river,  Nile  basin,  389 
Sociological  Papers :  F.  Gallon  and  others, 

98 1 
Sofali :  see  Sufli 
Soils— 

Bodenkunde :  E.  Bamann,  308  f 
Sok— 

Sok  and  Kaniska:   O.  Franke,  trans- 
lated by  G.  Nioolson,  193  f 
Solger,  F.,  Ueber  fossile  D&nenfonnen  im 

norddeutscben  Flaohlande,  191  f 
SoUas,  H.  B. :  «ee  Suesa,  E. 
Sommer,  E.,  Wirkliohe  Temperaturver- 

toiluDg  in  Mitteleuropa,  89  f 
Sonora,  the  Empire  State  of   the    West 

Mexican  Coast :  A.  T.  Bird,  94  f 
Sorata — 

Climbing  Mount  Sorata:  A.  S.  Peek, 

653 1 
South  Victoria  Land,  Geology  of:  H.  T. 

Ferrar,  527t 
Southern  Hemisphere,  Ancient  Flora  of 

the.  Dr.  Nathorst  on,  639 
Southworth,  J.  B.,  Las  Minas  de  M^oo, 

197 1:   Yucatan  Ilustrado.     £1  Estado 

de  Yucatan,  414  f 
Spain — 

Basin  oligoc^e  de  I'Ebre  et  Fhistoire 
tertiaire  de  I'Espagne :  C.  Dep^t  et 

L.  Vidal,411t 
Descripoion  de  EspaHa:    I.   Abolieda, 

411 1 
Refranes    y    cantares    geogr&fioos   de 
Espaiia :  G.  M.  Vergara,  411  f 
Speleology — 
Kohlenkunde  mit  Berfioksichtigiingder 
Karstph&nomene :    W.    von    Knebel, 
303 1 
Spencer,  J.  W.,  Windward  lalanda  of  the 

West  Indies,  199 1 
Spielmann,  Sir  I.,  Boyal  Commiaaion,  St 

Louis  International  Exhibition,  305  f 
Spiess,  C,  Bedeutung  einiger  S^te-und 

Dorfnamen  in  Deutaoh-Togo,  94  f 
Spitsbergen—- 
Missions  scientifiquea  pour  la  Meaure 
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Spitsbergen — amtinued. 

d'uQ  Arc  de  M^ridien  an  Spitzberg, 
416 1 

No  Mai]*B  Land :  A  Hietory  of  Spits- 
bergen :  Sir  M.  Conway,  174  § 
Sprigade,  P.,  Karte  yon  Togo,  421  f 
Springs^ 

Fresh-water  Springs  in  the  Ocean:  0. 
H.  Hitohcock,  201  t 
Spam  Point,  growth  of,  493 
Stahlberg,  W.,  Earabugas  als  Bildungs- 

statte  eines  marinen  Salzlagers,  91 1 
Stanford,  B.,  London  Atlas  of  Universal 

Geography,  311  f ;  Map  of  Cairo,  660 1 ; 

Map  of  the  Malay  Peninsula,  659  f; 

New  Orographioal  Map  of  Asia :  H.  J. 

Mackinder,  658 1 
Stange,  P.,  Erforschnng  der  Magellan- 

strasse,  653 1 
Stapf,  O. :  tee  Johnston,  Sir  H.  H. 
Stassfart  Salt  Industry :  J.  Carrie,  89  f 
Statesman's  Year-Book,  1906:    J.   Scott 

Keltic  and  L  P.  Renwiok,  202  f 
Stein,  M.  A.,  New  Expedition  to  Central 

Asia,  75 
Steiner  Alps,  OlaoiatioD  of,  73 
Steinmann,  G. :  see  Hoek,  H. 
Stejoeger,  L.,  Fra  mine  reiser  til  SfBl0eme 

i  Beringshayet,  199  f 
Stemfoort,  J.  W.,  en  J.  J.  ten  Siethoff, 

Atlas  der  Nederlandsche  Bezittingen 

in  Oost-Indie,  204  f 
Stephao,  — ,  Anthropologisohe  Angaben 

iiber  die  Barriai  (Nenpommem),  96  f 
Stewart,  B.,  Active  Service  Pocket  Book, 

202 1 

Stieler's  Hand- Atlas  (New  Edition),  101  f, 

207t,  311t,422t,661t 
Stigand,  I.  A.,  Volcano  of  Smeroe,  Java, 

615  ♦ 
Stockton,  N.  A. :  see  Clark,  W.  B. 
Stone,  R.  W.,  Mineral  Besources  of  the 

Elders    Ridge    Qoadrangle,    Pennsyl- 
vania, 95 1 
Strahan,  A.,  Guide   to   the    Geological 

Model  of  the  Isle  of  Purbeck,  300  f 
Strahan,  C,  remarks  on  '*  Recent  Survey 

andjExploration  in  Seistan,"  349 
Strauss,  T.,  Ausflug  von  Kermanschah  an 

den  Seimere,  92  f 
Stromer   von  Reichenbach,  E.  Freiherr, 

Geographische  Beobachtungen  in  der 

libyschen  Wfiste,  196 1 
Stnart-Glennie,  J.  S. :  see  Galton,  F.J 
Stabel,  A.  and  T.  Wolf,  Vulkanberge  von 

Colombia,  199  f,  393  § 
Suarez,  P.,  remarks  on  **  Travels  on  the 

Boundaries  of  Bolivia  and  Peru,"  127 
Subterranean  waters — 

Mineralisation  dos    eaux  souterraines 
et  des  causes  de  sa  variation:    F. 
Dienert,  529 1 
Su-chou,  China,  289 
Sudan — 

New  British  Empire  of  the  Sudan  :  H. 
L.  Bridgman,  523  f 

Zinder  au  Tchad,  De :  R.  Chudeau,  652  f 


Suess,  Ed.,  The  Face  of  the  Earth  (Oas 

Antlitz  der  Erde),  vol.  2,  translated: 

H.  B.aSollas,  971,393  § 
Suflfolk— 

Water  Supply  of  Suffolk  from  under* 
ground  sources:    W.  Whitaker  and 
others,  520  f 
Sufli  or  Sofali  town,  Rhodope  Balkans, 

22 
Sugiyama,  K.,  Agriculture  and  Forestry 

in  Korea,  412 1 
Sugota  river.  East  Africa  Protectorate, 

472,  474 
Suk  tribe,  East  Africa  Protectorate,  475, 

477 
Suite,  B.,  Origin  of  the  French  Canadians, 

652 1 
Sumatra — 
Geologische    gesteldheid   van    Noord- 

Sumatra :  J.  van  Baren,  412  f 
Tegenwoordige    politicke    en    eoono- 

mische  verhoudingen  en  toestanden 

in    de   Kampar-Kirilanden :   J.   L. 

O'Brien,  650 1 
Topographische  und  Geologische  Be- 

scl^ibung  der  Petroleumgebiete  bei 

Moeara  Enim :  A.  Tobler,  195  f 
Supan,  A.,  Erforschnng  der  hoheren  Luft- 
sohicbten  Uber  dem  Atlantischen  Ozean 
im  Sommer  1905.  .98 1 ;  Jahrliche  Gang 
der  Temperatur  auf  der  Erdoberflache, 
418 1;    Territoriale   Entwicklung   der 
Europ'aischen  Kolonien,  98  f,  629  § 
Surveying — 
Determination     simultanee    de    deux 

points  au  moyen  des   constructions 

graphiques   k   grande    echelle  :   — 

Hatt,  2U0 1 
Hydrographic     Surveying :     Methods, 

Tables,  and  Forms  of  Notes :  S.  H. 

Lea,  200  f,  502  § 
Landesaufhahme  und  Kartographie :  E. 

Hammer,  97  f 
Manuel    de   Topographic  Alpine:  H. 

Vallot,  528 1 
Sutton,  C.  W.,  J.  J.   Bravo,  and  J.  I, 
Adams,  Informes  sobre   la    Provinoia 
Constitucional  del  Callao,  527  f 
Swallow,  B.  W.,  Tai  Yuan  fu  to  Hankow: 
an  Overland  Trip  in  North  China,  91  f 
Swaziland — 
Agricultural  and  Pastoral  Future :  A. 

M.  Miller,  524 1 
Sweden — 
Grunddragen     af    Kartbladet    Lofta- 

hammars  Geologi :  A.  Gavelin,  90 1 
Hognordiska  vedv'axternas  Ekologi :  E. 

Haglund,  519 1 
Lehrbuch  der  Schwediiohen   Spraohe 

fUr    den    Selbstunterrioht :    J.    C. 

Poeetlon,  800  f 
Maps:  J&rnvags-  och  Postkarta  ofver 

Sverige    (Swedish    General    Staff), 

658 1;  Sveriges  Geologiska  Undersok- 

ning,  420  f 
Marina  Gransen  i  Kalix-  och  Tomeda- 

lama:  O.  Sjogren,  411  f 
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Sweden — oontinued. 
Pflanzenlebens     schwedischer      Lanb- 
wieseDfZur  Kenntnis  des:  H.  HeBsel- 

man,  soot 
SwitzerlaDd — 
Laos  Alping  SnisBes:  F.  E.  Boaroart, 

519 1 
Oesobinensee :  M.  Groll,  800  f 
Fenplement  de  la  Snisse  :  P.  Glerget, 

519 1.  396  § 
Projets  BaisseB.     Yoies  nonvelles    at 

raooonrois:  P.  GiraTdin,  411  f 
Beoensement    f^^ral  des    entreprises 

agriooles,  industrielles   et   oommer- 

ciales,  Besnltats  proyisoires  da,  800  f 
B^rtition  de  la  banteur  moyenne  en 

Saisse  d'apr^  le  travail  dn  Dr.  Liez, 

Quelques  reflexions  snr  la :  L.  Gobet, 

soot 

Tarns  of  tbe  Canton  Tidno :    E.    J. 
Garwood,  177  §,  411 1 
Bykes,  H.  B.,  Some  Notes  on  Journeys  in 

Soutb  and  Soutb-East  Persia,  92  t 
Sykee,  P.  M.,  A  Fifth  Journey  in  Persia, 

425  ♦,  560  ♦ 
Syria — 
Handbook  for  Travellers.   Palestine  and 
Syria  :  K.  Baedeker,  800 1 

T. 

Tabas,  Persia,  561,  562 

Table  mountain — 
Condensation  from  Soutb-East  Clonds, 
Dr.  Marlotb's  experiments,  77 

Tafel,  — ,  Journey  in  North- West  China 
and  Tibet,  898,  506;  Beisen  in  Nord- 
China,  521 1 

Tagant— 
Cbassenrs  ct  pdchenrs  dn  Tagant  et  dn 
Hodh :  B.  Amand,  301 1 

Talla  Beservoir — 
Bainfall  on  tbe  Drainage  Area :  B.  H. 
BIytb  and  W.  A.  Tait,  90 1 

Tallqvist,  K.  L.,  G^eschiohte  der  Ihsiden 
nnd  Fnst&tensiBcbe  Biograpbien,  93 1 

Tambopata,  Bio — 
Indians  of,  122 

Tana  Biver,  Photographs  of:  A.  Wood- 
house,  104 1 

Tarbagatai — 
Naobrichten  von  einer   Beise  W.  A. 
Obrutscbews  im  Gebiet  des  Tarba- 
gatai: M.  Friederichsen,  180  §,  411 1 

Tarim— 
Border  Belts  of  the  Tarim  Basin:  E. 

Huntingdon,  41  It 
Desiccation  in  region  of  the,  864 

Tarr,  B.  S.,  Glacial  Erosion  in  Finger 
Lake  Begion  of  Central  New  York, 
415 1 ;  New  Pbysical  Geography,  98 1 ; 
Watkins  Glen  and  other  Gorges  of 
Finger  Lake  Begion  of  Central  New 
York,  526 1;  and  L.  Martin,  Glaciers 
and  Glaciation  of  Yakutat  Bay,  Alaska, 
525 1:  Beoent  Change  of  Level  in 
Alaska,  30  * 


Tash-robat  ruin,  Turkestan,  635 
Tavera-Aoosta,  B.,  Bio-negro,  526 1 
Teall,  J.  J.  H.,  remarks  on  **  Recent  Survey 

and  Exploration  in  Seistan,"  347 
Teissereno  de  Bort,  L.,  Sur  la  Cironlation 

e^n€rale  de  I'atmoeph^re,  529  f 
Teleki,  P.  Grafen,  Japans    Rolle  in  der 

Gesohiohte  der  Entdeoknng  Amerikas, 

652 1 
Temperature — 

Deorecimiento  de  la  temperatnra  oon 
la  altitud :  li.  Morene  y  Anda,  98 1 

Gradients  vertioaux  de  la  tempdrature 
dans  les  minima  et  les  maxima  baro- 
m^triques :  S.  Gienander,  97 1 

J&hrliche  Gang  der  Temperatur  anf 
der  Erdoberflaobe :  A.  Snpan,  418 1 

Thermisdhen  Anomalien  anf  der  Erd- 
oberflaobe: F.  Hopfner,  184  §,  418 1 

Yerteilung  nnd  Akknmnlation  der 
W'&rme  in  den  Festl&ndem  und 
Gew&ssem  der  Erde:    A.  Woeikof, 

418 1 
Temple,  0.  L.,  Photographs  of  Northern 

NigerU,  664 1 
Tengger  mountain,  Java,  616 
Thames- 
Flow  of  Biver  Thames   in    Belatioa 
to    British   Pressure    and    Bainfall 
Changes :  Sir  N.  Lookyer  and  W.  J. 
S.  Lookyer,  800  t 
Beolamations  in  the  Thames  estnary, 
494 
Theal,  G.  Mo  C,  Beoorda  of  the  Gape 
Colony,  1798-1881..413t;   Beoords 
of  South-Eastem  Africa,  524 1 
Thermal  anomalies — 
Thermiscben  Anomalien  anf  der  Erd- 
oberflache :  F.  Hopfner,  184  §,  418 1 
Thok  Dalung,  Tibet,  633 
Thomas,  F.  W.,  Sakastana,  76  §,  304 1 
Tbomas,  — ^  remarks  on  *'  A  Plea   for 
the  Investigation  of   Biological  .   .  . 
Distributions  in  Melanesia,"  160 
Thompson,  E.  A.  G.:  too  Chrockatt  de 

Sd,J. 
Thompson,  K.  J. :  ma  Drabble,  £. 
Thompson,  B.  J.,  Development  of  Agri- 
culture in  Denmark,  517  t 
Thomson,  J.  P.,  on  TwenW-first    anni- 
versary of   Queensland    Geographical 
Society,  514 
Thoroddsen,  T.,  Endnn  nogle   Ord  om 
Landbro-Hypotesen,  200 1 ;  Geologische 
Rarten  von  Island,  203 1 
Tboulet,  J.,  Le  calcaire  et  rarg:ile  dans 
les  fonds  marina,  530 1 ;  et  A.  Oheval- 
lier,    Sur    la    circulation    oc^anique, 

303 1 
Thresh,  J.  C. :  see  Whitaker,  W. 
Thuringia — 

Siedelungen    im    nordoetlichen    Tha- 
ringen  :  O.  Schmter,  192 1 
Thurston,    E.,    Ethnographic    Notes   in 

Southern  India,  650  f 
Thwaites,  B.  G.,  Early  Western  Travels, 

1748-1846.. 4 15 t 
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Tian  Shan— 
Fonohangsreiie  in  den  Tian-Sohan :  Q. 

Merzbaober,  193  f 
Tibet- 
Expedition  znm  Oberlanf  des  Hwangho 

in  Osttibet :  W.  Filchner,  193  f 
Explorations  in,  Dr.  TafeVs,  398,  506 
Mammals,  Colleotion  of,  brought  home 

bj  the  Tibet  Frontier  Commiaaion: 

J.  L.  Bonhote,412t 
Tibet  and  the  Tibetans :  G.  Sandberg, 

193 1 
Treaty  between  Great  Britain  and  Tibet, 

506 
Western :  A  Summer  Ride  through :  J. 
E.  Duncan,  412  f ;  H  Calvert's  Journey 
in,  633 ;  Western  Tibet  and  the  British 
Borderland :  0.  A.  Sherring,  650  f 
Ticino,  Canton — 

Tarns  of  the :  E.  J.  Garwood,  177  §,  411 1 
Tides— 
Cours  d'Oo^anographie  fond^  k    Paris 
par  le  Prince  de  Monaco.  Les  Maries : 
A.  Berget,303t 
EntwickeluDg  und  gegenw&rtiger  stand 
der    Gezeitenforsohung :    W.  Aben- 
droth,  530 1 
Practical  Manual  of  Tides  and  Waves : 
W.  H.  Wheeler,  97 1,  508  § 
Tiessen,  E.,  Schriften  Ferdinand  Freiberr 

von  BichthofenSy  531 1 
Tilghman,  B.  C,  Coon  Butte,  Arizona, 

415 1 

Tilho,  J.,  D^imitation  franoo-anglaise 
entre  Niger  et  Tchad,  524  f ;  Explora- 
tion du  lac  Tchad,  196 1 ;  Survey  work 
on  Lake  Chad,  169 

Tillo,  A.  de.  Carte  des  bassins  des  oo^uis, 
mors,  fleuves  et  lacs  de  la  Bussie  d'Asio, 
308 1;  Superfioie  de  la  Bussie  d'Asie, 

649 1 
Tirapata,  South  Peru,  246 
Tirol— 
Gebirgsbau  der  Tiroler  Zentralalpen, 
mit  besonderer   Biioksicht  auf  den 
Brenner:  F.  Freeh,  647 f 
Ghiacciai    dell    Adamello-Presanella  : 
L.  Marson,  647  f 
Titicaca,  Lake,  Tribes  in  district  round,  106 
Tobler,  A.,  Topographische  und  Geolo- 
gische  Beschreibuns:    der    Petroleum- 
gcbiete  bei  Moeara  Enim,  195  f 
Togo- 
Bedeutung  einiger  Stadte-  und  Dorfha- 
men  in  D(;ut8ch-Togo :  C.  Spie88,94t 
Geologic  von   Togo  und  vom  Niger- 

lande  :  L.  v.  Ammon,  94  f 
Maps:  Karte  von  Togo:  P.  Sprigade, 

421 1 
Niederschlagsverhaltnisse  des  Schutz- 

gebietes  Togo :  A.  von  Danckelman, 

524 1 
Vcgetationsbilder :  das  siidliche  Togo: 

W.  BuBse,  536  f 
Toledo— 
De  ToIMe  &  Grenade:  J.  Dieulafoy, 

519  t 


Toll,  Baron,  Rapports  snr  les  travaux  de 

rexpedition  Polaire  Russe,  200  f 
Tongking — 
Crues  et  Inondations  en  1905  (an  Ton- 
kin), Note  sur  les :  M.  Lantenois, 
650 1 
Ethnographic  du  Tonkin  Septentrional : 

E.  L.  de  Ligonqui^e,  649 1 
Industrie  des  Pdohes  maritimes  an  Ton- 
kin :  A.  Gerard,  521  f 
Topography — 
Manuel  do  Topographic   Alpine:   H. 
Vallot,  528 1 
Torday,  E.,  &  T.  A.  Joyce,  Notes  on  and 

Ethnography  of  the  Ba-Mbala,  651  f 
Toscanelli — 
Bibliografla  della  polemica  ooncemante 
Paolo  Toscanelli  e  Cristoforo  Colombo, 
etc.:  E.  Yignaud,  530t 
Tozer,  Sir  H.,  remarks  on  **  Economic  Geo- 
graphy and  development  of  Australia," 
242 
Trade  winds — 
Proof  of  existence  of  the  Upper  Anti- 

Trade,  etc. :  A.  L.  Botch,  529 1 
Trade  Winds  and  the  Doldrums:  C. 
Abbe,  418 1 
Trades-monsoon  area — 
Pressure  and  Wind  Conditions  over  the 
Trades-Monsoon  Area,  .Brief  Discus- 
sion of  General  Features  of:  W.  L. 
Dallas,  418 1 
Transportation — 
Ocean  and  Inland  Water  Transporta- 
tion :  E.  B.  Johnson,  656 1 
Transvaal — 
Agriculture,  Annual  Report  of  Director 

of,  1904-05..  524 1 
Geology  of  Komati  Poort  Coal-field: 

H.  Kynaston,  524t 
Geology  of  Pretoria  and  Neighbourhood, 

A.  L.  Hall,  524  t 
High  and  Low  Veld  country  of  the, 

52,60 
Physical  Features  of  the :  J.  G.  Trevor, 

50* 
Water  systems,  64 
Treig,  Loch — 
Bathymetrical  Survey  of,  606 
Biology  of,  614 
Treves,  Sir  F.,  Highways  and  Byways  in 

Dorset,  soot 
Trevor,  T.  G.,  Physical  Features  of  the 

Transvaal,  50  * 
Triangulations,  Value  of,  167 
Tripoli— 

Djebel  Tripolitain  et  le  Soff-ed-Jinn: 
M.  de  Biathuisieulx,  524  f 
Tronnier,  B.,  Yer&nderungen   der  Erd- 

oberflaohe,  529  f 
Trybom,  F.,  Boricht  fiber  die  Anstalten 

zur  Vermehmng  des  Lachses  und  der 

Meerfoiellen  in  den  Fliissen  der  Ost- 

see,  303t 
Tsana  lake,  Abyssinia,  890 
Tnnguses — 

Geographie  und  Statistik  d«r  Tungu- 
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senstamme  Sibiriene:  S.  Patkanow, 
92 1,  290  § 
Tnnifl— 
Royaume  de  Tunis  en  1271.    Stnde  de 
g^graphie  hUtorique :  E.  T.  Hamy, 

94t 
Territoires  de  1*  Administration  militaire 
de  rExtrSme-Sud  Tunisien  :  E.  Yio- 
lard,  524 1 
Tnrbat-i-Heideri,  Persia,  564 
Turbat-i-8heikh-Jim,  Persia,  585 
Turkana  tribe,  East  Africa  Protectorate, 

475,  476 
Turkestan — 
ArobsBologioal  Questions  in  Turkestan, 

A.  Cabn  on,  634 
Beise  i  Yest-Turkestan :   P.  Bjerkan, 

300 1 
Rivers  of  Obinese  Turkestan  and  tbe 
Desiocation  of  Asia :  E.  Huntington, 
352  ♦ 
Turkey- 
Maps:  Map  of  Turkey  (Top.  Section, 
General  Staff),  100  f 
Turkey  in  Asia — 
Maps :  Hedscbas-Babn,  Auler,  421  f 
Notes  to  accompany  Maunseirs  map  of 
Eastern  Turkey  in  Asia,  163 
Tub,  Persia,  577 
Turoo-Egyptian  Frontier  in  tbe  Sinai 
Peninsula,  Correspondence  respecting 
tbe,  290  §,  523 1 
Tuscany — 
Agriculture  of  Tuscany  (Foreign  Office 
Rep.),  518 1 
Tuyuk-su  glacier,  rate  of  moyement,  75 

U. 

UOANDA — 

Botanical  Mission  througb  Forest  Dis- 
tricts of  Buddu,  etc. :  M.  T.  Dawe, 
291  §,  524 1 

Ruwenzori  and  the  Frontier  of  Uganda : 

D.  W.  Fresbfleld,  481  ♦ 
Uganda-Babn  in  ibrem  Einfiusse  auf 

die  Eingeborenen :  A.  Kaiser,  524  f 
Uganda  to  Kbartoum:  A.  B.   Lloyd, 

651 1 
Ule,  W.,  Ameisenpflanzen  des  Amazonas- 

gebietes,  312  f :  Studien  am  Ammersee 

in  Oberbayem,  518 1 
Ulricb,  E.  O.  (te^  also  Bain,  H.  F.),  and 

W.  S.  Smith,*' Tbe  Lead  .  .  .  Deposits 

of  Western  Kentucky,*'  94  f 
Umbelusi  river,  Transvaal,  64 
Uncivilized    Countries^    Demographical 

Besearoh  in,  185 
United  Kingdom — 

British  Rainfall,  1905 :  H.  R.  Mill,  648  f 

Carte  magnetique  des  lies  Britanniques, 
Sur  la :  B.  Baillaud  et  E.  Matbias, 
411 1 

Coast  Erosion :  C.  Reid,  487  *  ;    Ditto  : 

E.  R.  Mathews,  491  * 
Earthquakes   in    Great    Britain :     C. 

Davison,  300  f 


United  Kingdom — continued. 

Geodetic  Arcs,  Proposed    Bemeasure- 
ment :  E.  H.  Hills,  498 

Handbook  for  Travellers.  Great  Britain : 
K.  Baedeker,  193  f 

Biaps:    British   Isles:    W.    dk   A.   K. 
Johnston,  419  f 

Meteorological  Observations  at  Stations 
of  Second  Order  for  1901 .  .520  f 

Romanization  of  Roman  Britain  :  F.  J. 
Haverfield,  519  f 

Treaty    between    Oreat    Britain    and 
Tibet,  506 

Waterways  in  Great    Britain:    J.   A. 
Saner,  521  f 

Waterways,  Our :  A  History  of  Inlaod 
Navigation :  U.  A.  Forbes  and  W.  H. 
Ashford,  91  f 
United  States- 
Altitudes  in  the  United   States,  Dic- 
tionary of:  H.  Gannett,  198 f 

Arid  Lands,  National  Reolamation  of: 
C.  J.  Blancbard,526t 

Audubon's  Western  Journal;  1849- 
1850 :  J.  W.  Audubon,  197  f 

Bevolkerung  der  Vereinigrten  Staaten 
von  Nordamerika,  Yer&ndemngen  in 
der :  H.  Heidericb,  525  f 

Census,  Interdecennial  State :  H.  Gan- 
nett, 525 1 

Central  Great  Plains,  Preliminary  Re- 
port on  Geology  and  Undeigiound 
Water  Resources:  N.  H.  Darton,  173  § 

Coal  Industry  in  1904  (Foreign  Office 
Rep.),  198 1 

Coast  and  Geodetic  Survey,  Report  of 
Superintendent,  95  f 

Cold  Water  Belt  along  the  West  Coast : 
R.  S.  Holway,  95  f,  295  § 

Corundum  and  its  ocourrenoe  and  dis- 
tribution :  J.  H.  Pratt,  526  f 

Delavan  Lobe  of  the  Lake  Michigan 
Glacier  of  the  Wiaoonsin  stage  of 
glaciation  and  associated  phenomena : 
W.  C.  Alden,  94  f 

Early  Western  Travels,  1748-1846 :  R. 
G.  Thwaites,  415  f 

Geological  Survey,  Annual  Report, 
1904-5..  198 1 

Government  Surveys,  Report :  J.  Water- 
house,  302 1 

Hydrology  of  the  Eastern  United  States, 
Contributions  to  the,  94  f 

Levels,  Precise,  in  the  United  States, 
526 1 

Biaps :  Greologic  Atlas  (U.S.  Geological 
Survey),  309  f 

Papaw  Tree,  Northern  Limit  of  the: 
0.  A.  White,  526 1 

Plant  Inmiigrants,  Our:  D.  Fairchild, 
526 1 

Plateau  Country  of  the  South-West: 
O.  C.  S.  Carter,  526  f 

Primary  Triangnlation  and  Primary 
Traverse,  Results  of:  S.  S.  Gannett, 
95 1 

Reclamation   Service,   Prooeedings  of 


INDEX. 


709 


United  States — continued. 

Seoond  Oonference  of  Engineers  of 

the :  P.  H.  NeweU,  94  f 
RiTer-diyersion  in  the  Gentral  Plains, 

637 
Spanish    Settlements    within    present 

limits  of  the  United  States,  1513- 

1561 :  W.  Lowery,  198 1 
Taoonic    Physiography:    T.  N.  Dale, 

526 1 
Terrestrial  Magnetism.    Results  of  Ob- 

seryationa  mtAe  by  the  Ooast  and 

Geodetic  Survey :  L.  A.  Bauer,  95  f 
Travels  in  Virginia,    Maryland,   etc., 

1817-1818,  Personal  NarratlTe  of:  E. 

P.  Fordham,  edited  by  F.  A.  Ogg, 

197 1 
Triangulations  in  the,  167 
Turpentine    Industry  (Foreign    Office 

Rep.),  415 1 
Winning  the  West:  0.  J.  Blanchard, 

415 1 
Ussher,  W.  A.  G. :  m0  Woodward,  H.  B. 
Usteri,  A.,  Beitr&ge  xur  Kenntnia   der 
Philippinen  und  ihrer  Vegetation,  522  f 
Utah- 
Bingham    Mining  District,  Economic 
Geology  of  the :  J.  M.  Bontwell  and 
others,  95  f 
Wasatch,  Canyon,  and  House  Ranges : 
W.  M.  Davis,  95 1,  302  f 

V. 

Vaal  river,  Transvaal,  64 
Val  Piora,  Lakes  of  the,  177 
Valley  formation — 

En   liden    dal    under    dannelse:    H. 
Beusoh,  201  f 
Valleys — 

Incised    Meandering    Valleys,  W.  M. 
Davis  on,  514 
Vallot,    H.,    Manuel     de     Topographic 

Alpine,  528 1 
Valparaiso — 

Earthquake  of  August  16,  386 
Van    den    Broeck,    E.,    Contribution    It 

r^tade  de   T^rosion  ohimique  souter- 

raine,  655  f 
Van  der  Burgt,  J.  M.,  Originalkarto  der 

Route  von  Mwansa  nach  Usohirombo  in 

Deutsch-Ostafrika,  205;  Von  Mwansa 

nach  Uschirombo,  652  f 
Van  der  MeiUen,  J.  C,  Ontdekkingen  in 

Zuidelijk  Nieuw-Guinea,  654  f 
Van  de  Wielo,  C,  Th^ries  nouvelles  de 

la  formation  des  Alpes,  etc.,  190  f 
Varied  Life,  A:  Sir  T.  E.  Gordon,  304 1, 

629  § 
Varley,  F.  J.,  Photographs  of  the  Bombay 

Presidency,  208 1 
Vasconoellos,  E.  de,  Exposi9fto  Colonial 

de    Algodko,    etc.      Catalogo    sob    a 

direoc&o  de,  656  f 
Vash  Sheri,  River  and  ruins  of,  360 
Vatican,  Wall-maps  at  the,  F.  Porena  on, 

185 


Veatch,  A.  C,  and  others.  Underground 
Water  Resources  of  Long  Island,  New 
York,  526 1 

Vegetation  types — 
y egetationsbilder :  G.  Karsten  und  H. 

Schenck,312t,  536t 
Vergara,  G.  M.,  Befranes  y  cantares  geo- 

giifloos  de  Espafia,  411 1 
Vesuvius — 
Eruption  of:  H.  Sjo^n,  410  f 
Eruption  of  April,  1906,  V.  Sabatini  on 

results  of,  72 
Produits  laviques  de  la  r^cente  Eruption 
du  V^rave :  A.  Laoroix,  518 1 
Vidal,  L. :  #00  Dep6ret,  C. 
Vidy&hfl^ana,  S.  0.,  Bomaka,  or  the  City 

of  Rome,'410t 
Vienna— 
Flussterrassen  bei  Wien,  Bemerkungen 
cur  Frage  der  alten :  F.  X.  Schaffer, 
89t 
Vignaud,  E.,  Bibliografia  della  polemica 
concernante  Paolo  Toscanelli  e  Cris- 
toforo  Colombo,  etc.,  530  f 
Villatte,  — ,  Forsohungen  in  der  Sahara, 

94t 
Viner,  C.  C,  Photograph  of  King  Mnsua 

Melea,  104  f 
Vinland  voyages— 

Nordmsnd  og  Skraolinger  in  Vinland : 
Y.  Nielsen,  304 1 
Vischer,  H.,  Journey  across  the  Sahara, 

181,  507,  635;  Journeys  in  Northern 

Nigeria,  368  ♦ 
Vistula— 

Veranderungen  der  Mtlndungsarme  der 
Weichsel :  —  Bindemann,  192  f 
Viti  Levu— 

Journey  across :  Sir  E.  im  Thum,  294 
Vredenburg,  E.,  Pleistocene  Movement  as 

indicated  by  Irregularities  of  Gradient 

of  the  Naidaba,  897  §,  522  f 
Volcanoes — 

Modeme  Vulkanologie,  M.  A.  Stfibels 
Verdienste  um  die  :  M.  Friederichsen, 

303t 

Volcans  de  la  Terre :  E.  Reclns,  530  f 
Volland,  — ,  Bilder  aus  Armenien  und 

Kurdistan,  91 1 
Volz,  W.,  Eine  Reise  auf  den  Sandwich- 

Inseln,  199  f 
Vest,  W.,  Identifications   in  Region  of 

Kapilavastu,  949  f 


W. 


Waoneb,  H.,  Geographifohes  Jahrbuch, 

532 1 
WaldseemiUler— 
Waldseemfillerschen    Karten:    E.    G. 
Ravenstein,  419  f 
Wales- 
Itinerary  in  Wales  of  John  Leland,  about 
1536-1539 :  Lucy  T.  Smith,  91  f 
Wall-maps  at  the  Vatican,  F.  Porena  on, 
185 


710 


INDEX. 


Walther,  K.,  Einige  wiohtigere  Ergeb- 
nisse  der  geologisohen  Untenaohmig 
des  Harzgebirges,  90  f 

Wanaoh,  B. :  »ee  Albreoht,  T. 

Ward,  C.  8.,  Thorough  Guide  Series.  Ire- 
land, 193 1 ;  The  Isle  of  Wight,  648 1 

Ward,  B.  De  C,  Hygiene  of  the  Zones,  419t 

Waae,  Town  and  river,  Nigeria,  370 

Waterhonse,  J.,  Report  on  United  States 
Gk>yemment  Sanreys,  802  f 

Watershed  frontiers,  148 

Watson,  W. :  see  White,  P. 

Watt,  J.,  Southern  Nigeria,  196  f 

Wauters,  A.  J.,  Le  Simplon,  517  f 

Waves — 

Practical  Manual  of  Tides  and  Waves : 

W.  H.  Wheeler,  508  § 
Wasserbewegung  in  Wanderwellen  :  P. 
Forohheimer,  530  f 

Weale,  B.  L.  P.,  Be-shaping  of  the  Far 
East,  67  § 

Webb,  E.  J.,  letters  on  the  Phoenician 
Circumnavigation  of  Africa,  298,  644 

Weber,  A.,  Im  Zentralen  Kaukasus,  522  f 

Weber,  M.,  Petrographisohe  Ausbeute 
der  Ezpeditionen  O.  Neumann — v.  Er- 
langer  nach  Ostafrika  und  Abessynien 

1900-01.. 523 t 
Weberbaaer,  A.,  Qrundzflge  von  Klima 

und  Pflanzenverteilung  in  den  peruan- 

iflchen  Anden,  653 1 
Wei  lio.  Pays  d'oocident  d'apr^  lo  Wei 

lio;  £.  Ghavannes,  193  f 
Weinberg,  B.,  Bevolkerung  des  Kaukasus 

in  statistiBcher  und  ethnisoher  Bezie- 

bung,  300 1 
Welle— 

Sur  rUele,  extrait  du  journal  de  route 
de  la  mission  soientifique  Congo-Nil : 
E.  Lemaire,  418  f 
Wellman,  W.,  Airship  Expedition  to  the 

Arctic,  403 ;  The  Polar  Airship,  528  f 
West  Indies — 

Agriculture,  Report  on  Working  of  Im- 
perial Department,  416 1 

Windward  Islands  of  the  West  Indies : 
J.  W.  Spencer,  199  f 
Westermarck,  E. :  tee  Oalton,  F. 
Westman,  J.,  BeobachtungsergebniBse  von 

seohs  Balloufahrten  der  Schwedischen 

Aeronautischen  Gesellschaft,  529  f 
Weston,    W.,    Mountaineering    in    the 

Southern  Alps  of  Japan,  92  f 
Wharton,  Sir  W.,  testimonial  to,  81 
Whates,  H.  R.,  Canada,  the  New  Nation, 

197 1 
Wheeler,  A.  O.,  Selkirk  Range,  197  t, 

501  § 
Wheeler,    W.  H.,    Practical    Manual  of 

Tides  and  Waves,  97 1,  503  § 
Whitaker,  W.,  and  others.  Water  Supply 

of  Suffolk  firom  underground  sources, 

520 1 
White,  C.  A.,    Northern    Limit  of   the 

Papaw  Tree,  526  f 
White,  P.,  and  W.  Watson,  Some  Ex- 
perimental Results  in  Connection  with 


the  Hydrodynamioal  Theory  of  SeioheB, 
417 1 

White,  Sir  G.,  remarks  on  **  Beoent  Sur- 
vey and  Exploration  in  SeiBtan,"  342 

White  Nile,  flow  of  the,  390 

Whymper,  E.,  Ohamonix  and  Bange  of 
Mont  Blanc.  A  Guide,  299  f  ;  Valley  of 
Zermatt  and  the  Matterfaorn.  A  Guide, 
299 1 

Wiggins,  Captain,  Gift  to  the  B.G.S.,  640 

Wight,  Isle  of— 
Thorough  Guide  Series.     The  lale  of 
Wight :  C.  S.  Ward,  648  f 

Wigram,  H.  H.,  PhotogrraphB  of  Obelisks 
known  as  the  "Devira  Arrows"  at 
Boroughbridge,  536  f 

Wicklund,  K.  B.,   Lappar    ooh   renar  i 

Alaska,  652 1 
Wilkes  Land :  E.  8.  Baloh,  200  f 
Williams,  — ,  Bericht  fiber  den  Aualo'uch 

des  Yulkans  auf  8a  wall,  199  f 
Wilson,  A.,  On  the  Glaciation  of  Orford 

and  Sutton  Mountains,  Quebec,  414  f 
Wilson,    C.   B.,  Indian    BeccHxis    Series. 

Old  Fort  WillUm  in  Bengal,  649  f 
Wilson-Barker,  D.,  remarks  on  **  A  Plea 
for  the  Investigation  of  Biologioal  .  .  . 
I      Distributions  in  Melaneda,**  160 
I  Winds— 

I       Circulation  g€n€rale  de    Patmosph^re, 
Sur  la :  L.  Teissereno  de  Bort,  529  f 
I       Life  History  of  Surface  Air-oorrents  : 
'  W.  N.  Shaw  and  B.  G.  K,  Lempfert, 

i  529t 

I       Proof  of  the  existence  of  the  upper  anti- 
trade and  the    meteorological    con- 
I  ditions    at    lesser    heights    in    the 

Northern  Tropics  :  A.  L.  Botch,  418  f 
I  Relation  between  Pressure,  Tempeim- 
ture,  and  Air  Circulation  over  the 
South  Atlantic  Ocean:  M.  W.  C. 
Hepworth,  418  f 
Trade  Winds  and  the  Doldrums:   C. 

Abbe,  418  f 
Yorgeschichte   des    barischen    Wind- 
Kesetzes:  8.  Gflnther  and  S.  Dann- 
beck,  529 1 
Windward  Islands^ 
Windward  Islands  of  the  West  Indies  : 
J.  W.  Spencer,  199  t 
Wisconsin,  Drumlins  of  South   Eastern 

Wisconsin  :  W.  C.  Alden,  526  f 
Wissmann,  H.  v.,  sum  Ged&chtnis:   A. 

Elrchhoff,  304  f 
Witting,  B.  J.,  Kunse  Besohreibung  eines 
elektrisoh    registrierenden    Strommes- 

sers,303t 

Witwatersrand  district,  Transvaal,  56 

Woeikof,  A.,  Verteilung  und  Akkumula- 
tion  der  W&rme  in  den  Festlandem 
und  Gewassem  der  Erde,  418 1 ;  WUl  the 
Pacific  Ocean  be  the  chief  commercial 
Highway  of  the  World  ?  530  f 

Wolf,  T. :  see  Stiibel,  A. 

Wollaston,  A.  F.  R.,  exploration  of  west 
side  of  Buwensori,  482 ;  heights,  etc., 
for  snow-peaks  of  Bawenzori,  45 


INDEX. 


711 


Woodhouse,  A.,  Photographs  of  the  Tana 

river,  104  f 
Woodward,  H.  B.,  and  W.  A.  E.  Ussher, 

Geology  of  country  near  Sidmoath  and 

Lyme  B^gia,  519  f 
Workman,  W.  H.,  Altitude  Measurements 

by   Mountaineers,    97 1;    and    F.    B. 

Workman,  exploration  of  the  Nun  Kun 

mountains,  505 
Worksop — 

Weather  of  1905  at  Hodsook  Priory, 

300 1 
World- 
Atlas  of  the  World's  Commerce :  J.  G. 
Bartholomew,  206 1, 310  f,  422  f,  534  f, 

661 1 
World  of  To-day :  A.  B.  H.  Moncrieff, 

202 1 
Wright,  G.   McL.,  NaBhyUle,   its  Early 

History,  etc.,  415  f 
Wright,  Dr.,  remarks  on  "Alpine  Baces 

in  Europe,"  556 


Y. 


Yakutat    Bay,    earthquake    effects    at, 

32,38 
Yamiaca  tribe.  South  America,  122 
Yartungaz  river,  Turkefitan,  354 
Yate,  C   E.,  Baluchistan,  193t;  remarks 
on  "  Fifth  Journey  in  Persia,"  589 ;  re- 
marks on  "Recent  Survey  and    Ex- 
ploration in  Seistan,"  343 
Year-Book — 
Geographen-Kalender :  H.  Haaok,  202t 
Geographisches  Jahrbuch,  H.  Wagner, 

532  t 
Jahrbuch   der    Astronomie  und    Geo- 

physik :  H.  J.  Klein,  419 1 
Statesman's  Year-Book,  1906 :  J.  Scott, 
Keltic  and  I.  P.  Renwick,  202  f 
Yellow  Sea — 
Physico-Geoeraphical    Sketch   of   the 
China  and   Yellow  sea:    Baron  E. 
Maidel,  521  f 
Yergum  tribe,  Nigeria,  372 
York,  British  Association  Meeting  at,  495 
Yorkshire — 
Coast  Erosion  :  E.  B.  Mathews,  491  * 
Photographs  of  Obelisks  known  as  the 
"  Devirs  Arrows :  '*    H.  H.  Wigram, 

636 1 
Thorough    Guide    Series:    M.    J.    B. 

Baddeley,  648  f 
Ycishida,  T.,  Karafuto  (Saghalien)  under 
Prince  Matsumae,  412  f 


Young,  B.  B.,  and  J.  P.  Johnson,  Glacial 

Phenomena  in  Griqualand  West,  G51  f 
Yucatan — 
A   travers  le  Peten    et   le  Yucatan: 

Comte  M.  de  Perigny,  653  f 
Yucatan     Ilustrado.      El    Estado   de 
Yucatan  :  J.  B.  Southworth,  414  f 
Yukon — 
"Breaking  up"  of  the  Yukon:  G.  S. 

Gibbs,  525  f 
Plateau  of  Alaska,  628 
Surveys  of  the,  277 
Yunnan — 
Maps :  Map  of  Yiin-nan  :  H.  B.  Davies, 

533 1 
Yusuf  Sharif,  Khan  Bahadur  (obituary), 
297 

Z. 

Zauidan,  er  Zaranj,  Seistan,  211 
Zalesski,  P.  K.,  Short  account   of   the 
chronometrical     expedition     to      the 
southern  shores  of  Lake  Balkhash,  eto., 

412  t 
Zambesi — 

Batoka  Gorge  and  adjacent  portions  of 
Zambesi  Valley,  Beport  on  the  In- 
vestigation of  the :  G.  W.  Lamplugh, 
.     524 1 
Zambezi-Shire  watershed,  150 
Zarafshan — 

Valley,  W.  Bickmers' journey  in  the,  560 
Zemmrich,  J.,  Deutsch-romische  Bpraoh- 

grenze,  648  f 
Zermatt — 

Valley   of,   and    the  Matterhom.     A 
Guide  :  E.  Whymper,  299 1 
Zernov,  S.,  Bur  le  changement  annuel  du 

plancton  de  la  mer  Noire  dans  la  baio 

de  S^bastopol,  530  f 
Zimbabwe  ruins,  Rhodesia,  68 
Zimmermann,  M.,  on  sites  of  ancient  and 

medieval  gold  production,  186 
Zittel,  K.  A.  von,  Ged'achtnisrede  auf : 

A.  Rotbpletz,  656t 
Ziwa-Ziwa  river.  Central  Africa,  149 
Zoogeography — 

Heutige  Stand  der  Zoogeographisohen 
Forschung :  K.  Lampert,  98  f 

Tiergeographischen    Broiche    und    Be- 
gionen:  T.Arldt,530t 
Zouipansberg,  Transvaal,  54 
Zulfikar,  Persia,  586 
Zululand,  Military  Beport  on,  196  f 
Ziim,  R.,  Von  Tosari  zum  Bromo,  195  f 
Zveginzof,  A.  I.,  and  Baron  N.  A.  Korf, 

Map  of  Northern  Korea,  308  f 


(     '12     ) 


INDEX  TO   MAPS 


EUROPE. 


Europe,  Alpine  Baces  in —  {   Europe,  Alpine  Baoee  in — oowHnued, 


Homo  Alpinns,  Distribution  of^  543 
Interglaoial    and    Paullo-l*ost-Glacial 

OonditionB,  549 
Kurgans,  Distribution  of,  551 
Lake  Dwellings,  Distribution  of,  551 
PalosoUthio,  547 


Rac«s  of,  Distribution,  540 
Bhodope  Balkans,  Sketch-map  illustrat- 
iog  F.  B.  MaunselPs  paper,  9 
Scottish  Lochs,  BatliymetrioJ  Survey — 
Loohy  District,  Index-map,  593 
Ditto,  Plates  I.-VIIL,  G64 


ASIA. 


Aden  Protectorate,  New  boundary  of  the, 
632 

Euphrates  Biver,  Sketch-map  showing 
cnange  in  course  of  the :  H.  W.  Cadouz, 
267 

Farquhar  Group,  Indian  Ocean,  Sketch- 
map,  325 

Indian  Ocean,  illustrating  J.  S.  Gardiner's 


Persia,  illustrating  Fifth  Journey  of  P.  M. 

Sykes,  429 
Seistan,  from  surveys  made  during   the 

Boundary     Arbitration     Commission, 

under  command  of  Sir  H.  McMahon,  312 
Turkestan,  East,  Sketch-map  illustrating 

E.  Huntington's  paper,  355 
Turkey  in  Asia,  Eastern,  compiled   by 


paper,  424  i       F.  B.  Maunsell,  208 


AFBIOA. 


Ghrissie,  Lake,  Transvaal,  Vicinity  of,  53      Uganda,  Frontier  of.  Sketch-map,  484 
Nigeria,  Northern,  Sketch-map  ^o?ring      Witwatersrand  District,  Eastern,  showing 

route  of  H.  Yischer,  369  pans,  56 

Transvaal,  Illustrating  Physical  Features : 

T.  G.  Trevor,  104 


AMERICA. 


Bolivia  and  Peru,  Boutes  of  Baron  E.       United  States — 
Nordenskjold's  Expedition,  115  Biver-diversion,    Instance   of,  Sketch- 


Peru,    Southern,    Sketch-map     showing 

route  of  C.  B.  Enock,  247 
Peru,  Western,  Sketch-map  showing  route 

of  C.  B.  Enock,  259 


map,  637 

Yakutat  Bay,  Alaska,  illustrating  B.  8. 
TarPs  paper,  31 


AUSTRAL  ASIA. 


Australia,  showing  Geographical  Divisions,  I  Berry-Moorlort-Loddon   I.iead,  Australia, 
133 ;  showing  Mean  Annual  Bainfall,  186  |      Geological  Sketch-map,  141 


OEKXRAL. 


Distribution  of  Land  and  Water  in  the  I   Distribution  of  Land  and  Water  in  the 
Jurassic  Period,  Ohart,  319  |       Lower  Eocene  Period,  Ohart,  328 


INDEX. 


713 


ILLUSTBATIONS  AND  DIAGRAMS. 


ftUBOPE. 


Rhodope  BalkauB — 
Ahi    Chelebi    district ;    yillage    near 

Bashmakli,  21 
Buk,  Valley  near,   Boathem  slope   of 

Kara  Balkan,  18 
Central  Bhodope:  Chadir  Kaya  ridge, 

16;  Group  ofPomaksof  MikhaloTO, 

19 ;    Tri^rad   valley,  14 ;    UplandB 

near  Trigrad,  18;  Valley  of  Krishim 

riyer,  15 
Kara     Balkan,    Bhabanitza    uplands. 

Summit  of,  11 


Bhodope  BaXkanB—oofUinued. 

Threshing  scene  in  the  Kara  Balkan, 
23 
Soottish  Loohs — 

An  Dubh  Lochan,  609 

Arkaig,  Loch,  from  east  end,  597 

Laggan,  Loch,  602 

Locliy,  Looh,  from  southern  end,  594 

Ossian,  Loch,  605 

Treig,  Loch,  607 


ASIA. 


Euphrates — 

Bed  of  Euphrates  at  Anana,  near 
Babylon.  Workmen  deepening  the 
bed,  271 

Bed  of  Euphrates  at  Mahnawie  below 
the  barrage,  270 

Bed  of  Euphrates  near  Imam  Hamza, 
showing  two  months*  deposition  of 
wind-driven  sand  against  the  bank, 
275 

Desertod  hamlet  and  fighting  tower 
of  Jodare  on  b^nks  of  Euphrates,  273 

Euphrates  flowing  between  basalt- 
capped  hills  at  Halcbiye,  268 

Hindiyo     canal.   Broken    barrage    at 
mouth  of,  269 
Indian  ocean — 

Anglaise  island,  Salomon  atoll,  Chagos. 
A  dried-up  pool  in  centre  of  island, 
:{2l 

Diego  Garcia  atoll,  Chagos.  Lagoon 
shore  of  south  end,  with  overhang- 
ing cliff,  459 

lie  do  la  Perse,  Salomon  atoll,  Chagos, 

Nullipore  buttress  growing  out  from 

seaward  edge  of  reef,  881 
llo  du  Coin«  I'cros  atoll,  Chagos.     Mr. 

F.  Cooper  at   base  of   large  liapon 

tree,  on  which    Captain    Moresby's 

initials  were  cut  in  1837.  .827 
Jacobin  island,  Salomon  atoll,  Chagos. 

Coral  rock  of  seaward  end,  817 
Noddies  nesting  on  Siren  island,  Car- 

gados  Carajos,  456 
Point    Marianne,   Diego  Garcia  atoll, 

Chagos.  Salt  water  swamps,  829 
Port  Gland,  Mahe,  Seychelles,  464 
Praslin,    Seychelles.     Scored    granite 

cliff,  with  coconuts  below,  462 
St.    Joseph    atoll,    Amlrante    group. 

Lagoon  shore,  showing  remains   of 

Ave  beaehes,  461 

No.  VI. — Decembeb,  1906.] 


Indian  ocean — continued. 
St    Joseph    atoll,    Amirante     group. 

View  over  the  lagoon  from  east  end, 

457 
South     island,      Farouhar,      showing 

highest  point  of  sand  ridge,  455 
Tagamaka      island,      Salomon     atoll, 

Chagos.     Sandy  htgoon  beach  with 

tide  party,  815 
Persia — 
Bandar  Abb&s  from  the  sea,  431 
Darband-i-Qiaour,  slate  formation,  571 
KaIit-i-N<ldiri,  Interior  of,  573 
Kavir    or    salt    ground    in    the    Lut, 

567 
Lalazar  rang^  from  the  south,  487 
Maliun  shriue,  568 
Mil-i-Farbad  to  south  of  the  Godir-i- 

Gishu,  445 
Mountain  track.  Typical,  435 
Palms  and  poplars  at  Bam,  443 
Buins  of  supposed  Nestorianooovent  at 

Khabis,  489 
Shrine  of  Sheikh  Ahmad  at  Turbat-i- 

Sheikh-Jdra  585^ 
Treasure  housiy  of  Nadir  Sh^h,  575 
Seistan — 
Helmand  river,  above  Band-i-Seistan, 

211 
Helmand    river   at    Kuhak,   showing 

mouth  of  the  Rod-i- Seistan  and  the 

Band-i-Seistan  weir,  213 
Mil-i-Kasimabad,  219 
Ramrod,  Portion  of  ruins  of,  228 
Rod-i-Seistan,  215 
Ruins  known  as  Tahl  Das,  near  Sar-o- 

Tar,  View  of  interior  of,  885 
Sar-o-Tar  ruins,  outer  line  of  walls, 

225 
Sar-o-Tar  ruins.  Portion  of  inner  line 

of  walls  of,  884 
Tarakun,  Roios  of,  221 

8b 


714 


INDEX. 


Be\Bia,u—conHnued. 
Typical    mo?iiig  sandhill   (burkhan), 

337 
Wind  Boonrs  in  the  Bor-Daghal  tract 

of  Seistan,  838 
Winter  camp  of  the  Seistan  miasion 

near  the  Hamun,  339 
Zahidan,  Buins  of  citadel  of,  217 


Smeroe  Tolcanoi  Jaya — 
Crater  of;  623 
Distant   view    of    volcano    from    flia 

Penandjahan,  617 
Mahameroe,  View  from  the,  622 
Smeroe  from  a  position  in  the  yioinitT, 

621 
Summit  of,  616 


AFRICA. 


Baringo  district.  East  Africa — 
Coracles  on  Lake  Baringo,  476 
Njemps    Kubwa :     Fig    trees    under 
which   Joseph    Thompson    camped, 
478 
Suk :  Tabolay,  ELamuta,  Sagwalan,  474 
Turkana  chief,  479,  480 
Turkana  chiefs  at  Baringo,  472 
Turkana  fighting  men  coming  to  camp 

to  pay  tbeir  respects,  475 
Turkana,  showing  headdress,  473 
Nyasa,  Lake,  Marks  showing  fall  of^  612 
Ruwenzori — 
Snow-peaks  of,  sketches  and  diagrams, 
44-49 


Transvaal — 
African  ^  Poort,*'  JohanniBpoort,  Piatet»- 

berg,  61 
Ed^e  of  Plateao,  as  seen  from  below, 

Kantoor  Barberton,  59 
Granite    Kopje,     Zontpansberg,    Mn- 

titsies,  61 
High  veld  near   edge   of  plateau  at 

Waterval  Boren,  54 
Low-country    landscape,  with  typical 

anthill  in  foreg^und,  63 
Waterfall  over  edge  of  plateau  at  Sabi» 

Lydenberg,  57 


AMKBIOA. 


Alaska — 
Barnacles  clinging  to  slate  rock,  7  feet 

above  present  high  tide,  34 
Bryozoan  remains  (white)  on  the  ele- 
vated strand,  35 
Depressed  coast  on  southern  shore  of 

Knight  island,  showing  encroachment 

of  beach  in  the  forest,  85 
Elevated  bench,  35  feet  above  present 

high  tide,  north  of  Point  Funston,  33 
Minor  fault  scarps  on  Gannett  nuna- 

tak,  39 
Parallel  minor  fault-lines  on  Gannett 

nunatak,  37 
Wave-cut  beach,  18  feet  above  present 

high  tide,  on  Disenchantment  tiay, 

near  Haenke  island,  32 
Wave-swept  area,  showing  devastation 

caused  by  earthquake  water-wave  up 

to  level  of  40  feet,  37 


Bolivia  and  Pern — 

Atsahnaoa  hut,  124 

Atsahuaca  woman  and  boy,  126 

Cave  at  Corani,  119 

Chulpa  Peleohuoo  valley,  113 

Chnlpa  Quiaca  valley,  116 

Grinding-stone  from  forests  of  Bntoio, 
121 

Quichua  Indians  dancing  at  the  Baster 
festivities  with  large  feather  orna- 
ments in  the  form  of  snna  on  their 
heads,  110 

Quichua  Indians  from  Santa  Boaa,  with 
high  caps,  112 
Peru— 

Aporoma,  Old  gold  waahings  of,  251 

Corapuna,  Peak  of,  246 

Incahuassi,  Buins  of,  260 

Inca  ruins  near  Pisco,  260 

Indian  houses  near  Lake  Titioaca,  257 


QBNEBAL. 

Coast  erosion :  diagram  sections,  488,  489 


END  OF  VOL.   XXYUI. 


PRINTED  BY  WILLIAM  CLOWBS  AND  SONS,  LIMITBD,   LONDON  AND  BBCCLIS. 


The 


Geographical 

Journal 

laciniiKo  THE  PBOCsmnioi  oi  Thb  Sotu  Gbobhaphicai  Sooinx 


SUMMARY    OF    CONTENTS. 

(Fw  IhtiM*,  lev  OTHT.) 


e  Alpine  Races  in  Europe.    ByJoii^  i  Revlnri CS4 

:,.  MrBEfl 537 

Pifth  Jonrnej  in  Pertin.    By  Major  Tke  Honthlj  Record  .630 

P.  M0LE8WORTII  Stkks,  C.M.O.  .     ofiO 

thymetriul    Suirej  of  the  Freih-  Corre»pondence         .        .  .     tMI 

vater  Locbs  of  Scotland.     Under  the 

[Mrection  of  Sir  Jons-  Mdiirat,  K.C.II.,  .  GeoenpUoa  Literature  of  the  UoaOi .    640 

P.R^  D.iic.,    fii-.,    and    Lavbrsvk 

1-ULi.AB,  F.R.S.K    ....     6t*2      New  Hape t)&7 

le  Volcuo  of  Smeroe,  Jua.    Uvi.A. 

ijTiaAXi>,RA.,  F-G-S.  .        .    lil5  ,  Hap*  and  lUnitratiooa. 

TiTi.K-pifiE,  CosTEST*,   Ikdkx,  ktc.,  Ill  Vol.  XXVIII. 


fxnUVBXB  UKSEB  THE  AuiHOSnT  OF  THB  CODHOIL 

Edited  by  the  secbetabt. 


LONDOS: 

THB  ROYAL  GEOGRArmCAL  SOCIKTT,  !,  Savile  Bow^ 

KDWARD  STAKFORD,  12,  13  and  14,  Losa  Acre,  W.C. 

OOUIHIS  VOXTHLT.I  (To  Moo-VMloWi.  Prie*  at :  OTf.  par  ftnaaa,  0 


iiui  ujivuiuu  uivan  vvuitiiAUi  wjd. 


HENRY  SOTHEPAH  &  CO 

Booksellers,  Bookbinders,  &  Pabllsbevs 

TO  Hit  MAJESTY   THE  KINa 

6UUUI  A6HTS  lOR  PBITATE  BOOKBDTERS  AID  POBUe  HSnTUn 


nr  mnA,  tbb  ooxMnaa, 


MWA,  Am    ABBOAB. 


KOHTHLY   CATALOGUE   OF  SEGOHD-HAHD    BOOKS,    POST   FKEl 
UBBABIB8  PURCHASED,  VALUED,  OB  ARRANGED  AND  CATALOG 

LoHDOi.   Oodw   Cnoo—  Md  A  B  g,   Ttfiphoat    P.O. 


140  STRAND,  W.O.,  AND  87  PICCADILLY, } 


ART    DEPARTMENT. 

John   Bale,  Sons,  &  Danielsson,  L 

83-91,  GREAT   TITCHFIELD   STREET.  W., 

Publishers,   Printers,  Ciiromo-Uthograpliers,    Line 

Half-tone  Process  Blocic  Makers, 

TO     TBM    BOTAIi     GBOGBAFHICAIi     BOOXBOTY, 

Bt^al  Mediokl  And  Ohimgiosl  Bodtl^,  British  Hiueniii,  AnthniMriogiflftI  Soetety,  ZookgiMJ 

Mid  nametDiu  oUier  Sdanttflo  SodettM. 


NXAB   THB   BBXTZSB   mrSBUXC. 

KINGSLEY   HOTEL 


I 


HART    STREET,   BLOOMSBURY    SQUARE,    LONI 

TUi  v«ll>GppolBltd  Md  ooBUBodloai  Hotil  wtll,  II  la  boltoTod,  meol  tiit  roqidnaiMitB  «f  thorn  who  dMira  a 
ooafiltawa  aiad  advantaiea  of  tha  laiiar  Bodam  Iktnaad  holala  al  modanta  cbaisH. 

VMstagwr  UfL         BUotxio  Ught  in  aU  Soobui.         Bafh-roonui  oa 
Bpaakm  DMmg^  DrmHng^  WriUng,  Beading^  AmMhO,  mtd  BMmrd 

ALL  FLOOBS  HBEFBOOF.  PERFECT  SANITATION.  NIGHT  PORTXR. 

BBDROOBia   FROBI  8ib  TO   Sti.  Cd.   PBR   NIQHT. 

Indoiiftt  ohsvgo  £or  Bediooii^Attendanoe,Tsbl«  d'Hdte  BreskCMt  and  DiBosr,  from  9/6  to  10/6 

Foil  Tarilf  and  TaatimonUla  on  AppUcatioD. 
Tilegnpblo  Addrcas  I  '*BooxoaAiT,"LoirDoa. 


DINNEFORDS 


The  Physician'^  Cai 
Qout,  Rhoaoiatic 
•od  Qrsvol» 


Safest  and  most  effective  APERIHNT 
for  regular  use. 


MAG  N  ESI 


jii^^f- 


1 


DINNEFORDS 
MAGNESIA 


The   Universal    Remedy   for    Acidity 
Stomach,  Headache*  Heartbara^  lodi. 
Sour  Eructations,  Bilious  Affectiona 


ClwMtliwii  tf  Hwiiiton  U  Ot  Mlowifcif  of  tht  loetoty 
ni  Ittirtj  VoOms,  •••  pagM  iL,  !▼..  tL,  aid  tUL 


The  Geographical   Journal. 


■IfM  gwyalhU  far  fkdr  TMpt9tl?»  itattoMBta.     In  MS.  oomamiiMtioBi  all 
fttgTiphieal  aaaM  alioald  be  wiitton  la  initatioa  of  Boman  typa. 


I. 


CONTENT8.-DECEMBER. 

PAOl 

in  Enrope.    By  Jomr  L.  Mtbes  (with  7  Skeioh-mapB)    ....  587 

Jonmcj  In  Ptrala.    By  Major  P.  Moleswobth  Stkeb,  o.m.g.  (with  7  lUustraiionB)  .  560 

Surrey  of  the  Freah-water  Lochs  of  Scotland.    Under  the  Direction  of 
JoBV  MuBBAT,  X.O.B.,  F.B.s.»  D.Bo^  eto.,  and  Laurinok  Pullar,  r.B.8.B.  (with  Index 

Kapk  6  Ulitttrationff,  and  8  Plates) 592 

Volcano  of  Smeroe,  Java.    By  I.  A.  Stigamd,  b.a.,  v.q.b,  (with  5  Illuatrations)              .  615 

— Afghaniatan.     Centrml  Aaia.     AMERICA-Alaska.    GENERAL— History 
if  Coloolaatlon.     An  Autobiography 624 

Memfaly  Recoffd 630 

PB  AMERICA 

The  New  Route  to  Ireland  Sir  William  Macgregor*8  Visit  to  the  Coast 

Bacroachmenta  of  the  Sea  on  the  Coast         .  of  Labrador 

An  Instance  of  River- diversion 

POLAR  REGIONS 
Commander  Peary  in  the  Arctl<f 

MATHEMATICAL    AND     PHYSICAL 
GEOGRAPHY 
Mariner's  Compass  Card 
Ancient  Flora  of  the  Southern  Hemisphere 

GENERAL 
Gift  to  the  Society  by  the  late  Captain 

Wieeins 
The  Nmth  International  Geographic  Con- 

greaa 
The  International  Geodetic  Conference  at 

Budapest 

idence— The  Fall  of  the  Central  African  Lakes :   Lake  Nyaaa.     By  Rev.  Wm.  C. 


of  Meddenborg 
Aflllmq[>Oge<^^raphy  of  Southern  Bavaria 

The  New  Frontier   of  the  Aden  Pro- 

vacGorate 

Hr.  Cahrerfa  Journey  In  Western  Tibet 
The  H^aa  Railway 
The  Frmnco-Slameae  Frontier 
AfduBological  Queations  in  Turkestan 

iCA 

Mr.     Vlacher'a     Journey     across     the 

Sahara 
Commercial    HIatory    of    North -East 

Africa 


POBOT.  General  Report  of  the  Suiyey  of  India,  190a-04.  By  Colonel  J.  R.  Hobday,  b.b. 
XMonaries  and  Philology  and  Anthropology.  By  Rev.  James  Sibreb.  The  Phoenician 
FntipluB  of  Africa.    By  E.  J.  Wbbb 


ftegiaphlcal  Uteratnre  of  the  Month 


641 
646 
657 


LMAP8. 
-maps  to  illustrate  the  Alpine  Races  in  Europe 540-551 

idex-map  of  the  Lochy  District 593 

bp  ahovdng  the  New  Boundary  of  the  Aden  Protectorate 632 

kstch-map  showing  River-diversion 637 

Intea  of  the  Bathymetrical  Survey  of  the  Fresh-water  Lochs  of  Scotland      ...     664 


LBIBt  BAKaus. 
XniA  X  AxTAaiA  k  Oo. 
UIBUBfl :  L.  Fbisdsbicbsbi  *  Oo 
'•  nBIIBflBUBG :  WAfsnnaOo. 


Sold  bt 

MANCHESTER:  John  Hktwood. 
EDINBURGH  i  Douolas  *  Foulu. 
DUBLIN :  Hodou,  Fonu  *  Co. 


BERLIN :  D.  Rumx. 

LEIPZIG :  F.  JL  BaocuiAua. 

NKW  TORK:I]rTBurATio»Ai.NKW8Co. 


ROYAL  GEOGRAPHICAL  SOCIETY. 


PATRON. 
HIS  MAJESTY  THB  EZNG. 

VICB-PATBON. 
HIS  BOTAL  HIGHNESS  THE  FBINOE  OF  WALES,  K.a. 

COTTEfCHi. 

(SLBCTED  KAY  21, 1906.) 

Pnaidant— Bight  Hon.  Sir  Gkobgi  D.  Taubiuh  Goldo,  K.0 Jtf.G.,  F.BJ9^  D.O.L.,  LL.D. 

Vioe-Preeidsnts. 

DouoLAB  W.  Fbuhtisld. 


Sir  HmiT  E.  G.  Bulwib,  G.O Jtf.G. 
Colonel  G.  Eabl  Ohuboh. 
Et.  Hon.  LoBB  CuBZOK  or  KcDLxgroM,  G.O.S.I., 
G.O.I.E.,  etc. 


Odonel  Sir  D.  A.  Johnston,  K.C.M.G.,  O.B.,  B.E. 
Sir    Glbontb   B.    Mabkham,    K.C.B.,    F.B.S., 

F^.A. 


Treasurer— Edwabd  L.  Soiobs  Oooks. 

Trustees— Bight  Hon.  Lord  Aydubt,  D.O.L.,  F.B.S. ;  Lord  Bblhatbt  and  Smraos. 

Honorary  Secretaries— Major  Lsohard  Dabwdt,  B.E.;  Jamsb  F.  HuaKM. 

Foreign  Secretary— Sir  Jomr  Kibk,  K.aB.,  G.O.M.G.,  F.E.S. 

Members  of  OonnolL 

HowABD  Saundibb,  F.L.S. 

Gftptain  B.  F.  Scott,  O.Y.O.,  B.N. 

Oolonel  Sir  CtoLDi  0.  Soott-Mohobuvf,  K.0  JCG^ 

K.O.S.I.,  &JA. 
(General  J.  H.  M.  Shaw  Stswabt,  B.BL»  F.BAS. 
Oolonel  Hon.  M.  G.  Talbot,  B.B. 
H.  Yatbs  Thompwh. 
Oolonel    Sir    Hbhbt    B.   Thuillibb,    K.CXB, 

E.E. 
Prof.  W.  W.  Watts,  F.B.S. 
Oommander    Datid    Wiuov  -  Babxbb.   BJ^^ 

FBBE 
Oolonel  o/e.  Tatb,  O.S.I.,  O.M.G. 


Admiral  Sir  Nathanibl  Bowdbn-Shith,  K.O.B. 

Mi^  Ohab.  F.  Olobb,  O.M.G.,  B.E. 

Oi^tein  Ettbiok  W.  Ubeax,  O.B.,  B.N.,  F  JI.S. 

F.  U.  H.  GUILLBMABD,  M.A.,  M.D. 

Sir  Olbmbht  L.  Hill,  K.O.M.G.,  K.O.B.^P. 
Colonel    Sir    Thomas    Hunobbtobd     Holdioh, 

K.O.M.G.,  K.C.I.E.,  C.B.,  B.B. 
Sir  Habbt  H.  Johnston,  G.O.M.G.,  K.O.B. 
Sir  Gbobgb  S.  Maokenux,  K.O.M.G.,  OB. 
Admiral  Sir  Albbbt  Hastincw  Mabbham,  K.O.B. 
John  L.  Mtbbs,  M.A. 
Bight  Hon.  Sir  Josbph  Wbst  Bidgbwat,  G.O.B., 

G.O.M.G.,  K.O.S.I. 


Secretary  and  Bdltor  of  Pablioations— J.  Soott  Khiaib,  LL.D. 

Iiibrarian— Edwabd  Hbawood,  M.A. 
Hap  Cnrator.  I  Chief  dark. 

Edwabd  A.  Bbbtbs,  FJLA.S.  |  S.  J.  Em. 

Bankers— Messrs.  Cooks,  BmDUifH  and  Co^  48;  Charing  Cvosi. 


Candidates  for  admission  into  the  Sodety  must  be  proposed  and  seconded  byFellowt, 
and  it  is  necessary  that  the  description  and  residence  of  such  Oandidates  should  be  dearly 
stated  on  their  Gertifioates. 

It  is  provided  by  Chapter  Y.,  §  1,  of  the  Bye-Law8«  that — 

"  Every  Fellow  shall,  on  election,  he  reanired  to  nay  £5  as  entranee  fse,  and  £2  as  bdbbsI 
*<  snhsoription  for  the  onrrent  year,  and  thereafter  a  yearly  snbsoription  of  £2,  due  on  the  Ist  Jansary 
**  of  each  year ;  or  he  may  oompoond  either  at  entrance  hj  one  payment  of  £85,  or  at  any  sntisnoncst 
**p6riod  on  the  following  scale,  provided  that  there  shall  he  at  the  time  bo  aixean  doe  by  hni  to 
"^  the  Sodety  :— 

Fellows  of  10  years'  standing  and  under  15  •••       £80 

»         15      „  „  „        80  •••        £16 

„         20     „  „       andoTer  ...       £1810s. 

**  No  Fellow  shall  he  entitled  to  vote  or  to  enjoj  any  privilege  of  the  Society  while  in  aoear.** 

All  Subscriptions  are  payable  in  advance,  on  the  1st  of  January  in  each  wear. 

The  privileges  of  a  Fellow  include  admission  (with  one  Friend)  to  aiU  ordiBaiy 
Meetings  of  the  Society,  and  the  use  of  the  Library  and  Map-room.  Each  Fellow  is  also 
entitled  to  receive  a  copy  of  all  the  Society's  Periodical  Publications. 

Copies  of  the  Year  Book,  Begnlations»  and  Candidates'  Certtllaatss  maar  be  had  on 
application  at  the  Society's  OfBoe,  !»  BavUe  Bow,  Iiondon,  w. 


CAMP    EQUIPMENT. 

It  ts  most  important  that  travellers  should  have  the 
correct  outnt  suitable  for  the  country  and  climate  they 
Intend  to  visit,  and  It  Is  therefore  necessary  to  go  to  a 
tlrm  ivho  have  made  this  particular  branch  a  study,  and 
iwho  can  be  relied  upon  to  supply  virhat  Is  required, 
and  iirho  have  a  name  for  first-class  quality.. 

vrilklnBon's,  the  mroll-ltnowfu  Gun  and  Equipment 
Makers,  of  27,  Pall  Mali,  have  a  vvorld-vvlde  reputation 
for  supplying  the  best  of  their  kind,  and  their  prices  are 
the  seme  as  the  Stores. 

Sola  Ou  Addra*— 

WILKINSON  SWOBD  COMPANY,  LIHITED. 

GUN  AMD  EQUIPMENT  DEPARTUENT, 
ST.  PALI.  MALL.  LOtHtOK,  S.W. 

lllaatmted  Prioe  Uats  of  eompleU  outfit  on  application. 


Gary's  Travelling  Sets  of  Surveying  Instruments. 


CARY.PORTER, 

LTD., 

7,    PALL    MALL, 
LONDON,  S.W. 


(MsliiMtBd  Bdi 

XUan  Id  Um  ^dmlnUr,  Vti 
OOa,  IndU  0B1<^  ini  bUkt 
Sonnuiuiil  OtBoa.  AlBintkm 
to  meat  al  th*  Furdpi  Sonm- 


Conslstlnff  of  1 
dius      Thee ' 
Sextants,    ' 
Horizons, 
tera  (Herar 
Anerold), 

mlcal      TeleMopea, 
Plane  Tables,  Blno- 
oolars,    CompaBsea, 
etc.,  ete. 
SpeclallT  made  tbr 


Only  maker  of  Reeuea'  Patent  Endless  Tangents  as  above. 


:^  .A.  zo"  o^  o  iio: 

CAMP   KITS. 

Tents  rrom 
II  ozs.  to  5  lbs. 

LIST  FflEE  ON 

APPLICATION. 

HOLDING,  7,  MaddoxSt.W. 


■  B«*t  LlthU  Table  Waler. 


An  Ideal 
TABLE   WATER 

lor  OouC, 
RheumatlMtti, 
Acidity, 
Indiges- 
tion,    y  ,^^jry  Blends  admirably 
with  Wines  d  S 


ROYAL   GEOGRAPHICAL   SOCIETY. 


NOTICES/ 


Meetings  in  December  and  January. — Monday,  December  10.  Irrigation  in  the 
United  States.  By  Major  John  L.  Beaoom. — Monday,  December  17.  Nine  Tears' 
Survey  Work  in  Northern  China  and  Mongolia.  By  Colonel  A.  W.  S.  Wingste. 
— ^Monday,  January  14.  An  Expedition  to  Mt.  Bawenzori.  By  H.B.H.  the 
Duke  of  the  Abruzzi. — Monday,  January  28.  A  Journey  through  Central  Asia 
to  Northern  China.    By  Major  C.  D.  Bruoe. 

Besearch  Department. — Friday,  December  14,  at  5.30  p.m.,  in  the  Map  Room. 
Heights  of  the  Lakes  and  Mountains  of  Central  Africa.     By  Captain  T.  T.  Behrens, 

Bf.£i. 

Christmas  Lectures  to  Young  People. — Friday,  January  4,  at  8.30  p.m.  Japan 
and  the  Japanese  as  I  saw  them.  Bj  Miss  A.  L.  Murcutt. — ^Monday,  January  7. 
A  Lady's  Journey  from  the  Cape  to  Cairo.  By  Miss  Mary  Hall.  Both  leoturea  will 
be  illustrated  with  numerous  lantern  slides.  Fellows'  tickets  will  not  be  available 
for  these  lectures ;  application  for  tickets  should  be  made  to  the  Chief  Clerk,  1,  Sayile 
Bow,  W.  

Votice  to  Fellows  in  Arrear. — The  Oounoil  desire  to  intimate  that  the  Sooiotj^ 
pablioations  will  not  be  forwarded  to  Fellows  who  are  in  arrear  with  thsii 
eabaoription  for  six  months  or  over. 


Any  Fellow  resident  in  this  oountry,  desiring  to  have  notice  of  the  smbjeoti  of 
papers  to  be  read  at  the  Society's  Meetings  forwarded  to  him,  can  reoeiva  snoh  nodom 
oy  post  on  payment  in  advance  to  the  Chief  Clerk,  at  l,SavileBow,of  2a  per        ' 

*  Bee  alio  pp.  ▼!,  viii.  sad  x. 


WRIGHT'S 
COAL    TAR    SOAP 

ie  acknowledged  aa  an 

ABSOLUTE    SPECIFIC 

In  warding  off  the  bitea  of 

Mosquitos  and 

Other  Insects. 

••VERB.  SAP.  ON  GOING  TO  WEST  AFRICA,**  aaya : 
**  Wright'a  Coal  Tar  Soap  la  good  for  PrIclUy  Heat  and  refireabing 
to  the  akin."  ^^^^^^^^^^^ 

For  Travellers  it  is  packed  in  an  Enamelled  Tin 
Box.  containing  one  Tablet,  price  5d. 

//  ang  difficulty  In  obtaining,  plmiM  wrftt  t» 

The  Proprietors  ef  WRIQHT^  COAL  TAR  SOAP, 

48,  Sonthwark  Street,  Loadoa,  S.B. 


ADTaBTiBmcnrrB. 


THRESHER  &  GLENNY, 

INDIAN,    COLONIAL,    AND   OBNBRAL    OVTPITTBRS. 

COMPLETE    EQUIPMENTS    FOR    SPORTING    AND 
PROSPECTING    EXPEDITIONS. 

Camp  Furniture  and  euary  requlaite  for  Travel  and  Heeldenoe  abroad. 

THBESHER'S  INDIA  TWEED  for  Tropical  wear. 

THRESHEB'S  JUNGRA  CLOTH   for  SHOOTIHQ-SUITS.  Imperrlous  to  tlionu  and 

spear  gretaa. 

DelaOed  Priee  Litt  aitd  AKnuioi  for  luenwirp  (M^/or  aO  eUmatm  amd  pwpMM  on  appUecOion. 

162  &  163,  STRAND,  LONDON,  W.C. 


Experience  hat  taught  that  no  expedition  may  be  coa- 
lidered  to  be  completely  and  thoroughly  equipped  with- 
out *  [dentifiil  aupply  ot 

BOVRIL 

KEEPS  QOOD  FOR  ANY  LENQTH  OF  TIME. 


EDWARD   STANFORD'S  LIST. 


THiaD  (FOLIOJ  EDITIOH. 

STANFORD'S  LONDON  ATLAS 

OF  UNIVBBSAL  QEOGBAPHY,  eihiWt- 
ing  the  phjaioal  and  poUtioal  diriBEont  of  the 
nriooi  oonntriea  of  the  world.  110  maps, 
uid  SD  Alphabetical  List  ot  namea  with  Utl- 
tndea  tuA  lougitadeB.  Imperial  folio,  half 
moToooo  eitra,  prioe  £12.  Site,  when  shut, 
17  inoheB  bj  2S  mohea. 
■•lanapHt  or  IMwnllbof  mipi  of  tb«  BrItUb  Empin 
all  onr  Uh  world.  It  1*  prot»blT  nnmnimri  *•  Tiiiri 
SnXH  (QHABTO)  EDinOK,  BBVI3BD  AND 

STANTOBD'S  LONDON  ATLAS 

OP  DNTVEBSAL  QEOaBAPHY,  uoDt^n- 


ing  50  oolonted  mape,  oaiefnllj  dniwn  and 
beaatifnllT  engnTed  od  ateel  w  ' 
,  ftod  ut  Alpbkbetiaa  Lbt  of  i 


I  ateel  and   copper 


BMiiea  with  latitadea  and _ 

perial  ito,  hair  moroooo,  oIo£  lidei,  gilt 
edgea,  25*.  Siie,  when  ihnt,  12  Inohea  by 
IS  inobet. 


STANFORD'S  OCTAVO  ATLAS 

OF  HODEBK  GBOQBAFHT,  oontainloB 
50  Hapa,  □aiefnlly  drawn  and  beantlfnUj 
engtaved  on  ooppoi  platea;  alao  an  Alpha- 
betioal  List  of  nfer  80,000  nanM*,  with 
latitndea  and  longitodei.  Thiid  edition; 
Handaomely  bonnd  in  half  moioooo,  gilt 
edgea,  prioe  25*.  Biie,  when  ahnt,  7}  inohea 
by  12  inohea. 

STANFORD'S  HANDT  ATLAS 

OF  HODEBN  GEOOBAPHV,  ooofiatiBg 
of  30  mapa,  eaob  11  Incbea  by  11  inohea,  ea> 
gnif  ed  in  the  beat  rtyle ;  alio  an  Alphabeti- 
cal Liat  of  OTOr  30,000  namea,  with  latltndea 
and  loDgitndea.  Second  edition.  Boond  In 
doth,  prioe  lOi.  Of.  Biie,  when  ahnt,  7) 
Inohea  by  12  inohea.    Poatageed. 


Datailsd  Proapeotaa  of  the  aboue  gratia  on  application. 


London :  EDWARD  STANFORD,  12, 13,  &  14,  Long  Acre,  W.C. 

Qeognpber  to  fits  Majesty  the  King. 


▼I 


AJ/TJBIl'X'J 


rxi9. 


NOTICE 


PMOXOGRAPMS. 

ROYAL  BEOMAPHIOAL  8001ETY, 

It  would  greatly  add  to  the  value  of  the  Colleotion  of  FhdographB  whUb 
has  been  established  in  the  Map  Room  of  the  Boval  Geomphioal  Soeiefy,  U 
all  the  Fdlows  who  have  taken  photographs  during  weir  travelBi  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  viey  would  be  acknow- 
ledged. Should  the  donor  have  purchased  the  photographs,  it  will  be  ossfcl 
for  reference  if  the  name  of  the  pnotographer  and  his  adaress  aie  giveo. 

LANTERN    SLIDES 

of  the  Highest  Quality  made  from  Amateurs'  Glass  or 

Film  Negatives  of  any  Size. 


Sett  of  Good  Interestiiig  NegatiTet  pnrcfaased,  or  ttieir  Use  acquired  in 

Slides,  bj  anrnngemeiit 


ivtom  IOC 


WILSON  BROTHERS,  Loch-Head  House,  ABERDEEN 

(Makers  and  Publishers  of  the  Well-known  "  G.W.W.''  Brand  of  Lantern    Slides). 


5hip,  Army,  and 

Expedition  Biscuits. 


SPRATT'S  PATENT,  LIMITED, 

Having  the  largest  manafsotnring  plant  in  the  world 

for  prodnoing 


oan  exeoate  large  oontraots 

for  either 


promptiiess 


Mercantile,  Marine,  or  Scientific  Expeditions. 

All  Qualities  supplied  from  the  Finest  Cabin  to  Crew  Brmul. 


BEAD  OFnOIF— 


SPRAH'S   PATENT,  LIIKIITED,  "  "'"*  .SJSri^a 


U>THBTIBUIN1». 

BURBERRY  GABARDIN^E 

FOR  TENTS,  SUITS,  AND  TOP-COATS. 

NATURAL    WARMTH. 

"  11i«  most  imporUnt  put  cf  one  aledgiog  costome  wu  the 

eoiDplMe  luit  ot  thin  Gtbudine,  mumtacturad  by  Hmn.  Bqt- 

berry  tat  tub  in  many  climatea.  .  .  .  We  re^i^ced  it  to  keep 
out  the  keen  edge  at  the  wind,  end  for  this  it  wu  idminbly 
BriBpted."— Captain  Scorr,  B.N,,  in  "The  Voyege  of  the  DU- 
cucfry,"  vol.  i.  p.  467. 

Lieat.  B.  H.  Shaokletoh,  R.N.,  writing  on  "Life  in  tbe 
AaUretic,"  PtarKm'i  Magaxint,  uya  :  "  We  pat  wind  eoTeringi 
nf  a  light  material  called  Boiberiy  over  onr  tbiok  clothing. 
Rigged  Uke  thii,  we  wen  able  to  ventora  out  in  the  wont  of 

NATURAL    COOLNESS. 

"  Tntrelliug  in  PalaatiDe,  I  foaed  the  mostcaoltiiiiw  toweu 
wu  joBt  GaMidiae.  If  it  rained  it  kept  me  An,  it  the  imi 
shone  ia  it*  heat  it  kept  me  cool." — Edttabd  OowAi^otow, 

ilaiTOrthy,  North  Devon. 

THORN-PROOF. 
"  Burberry  luita  reeirt  the  thoma,  while  khaki  Of 
"""""■'"'  1   to   rage."  —  "■]'' 


POWELL-COTTOH  i&  hil  W 


"  In  Dnknown  Afriea.'' 


A    SINE    QU&    NON. 

"  A  itrong  pair  uf  gleuee  or  a  telescope  ii  *  tine  nJ 

non,  Bi   ie   a   good    Bniberrr  Gabardine  coat." — Itr. 

HuKBTB  Pbiooakd  in  "llie   Newfoundland  Oaida 

Book,"  pp.  48-60. 


BURBERRY8  £  HAYMARKET.  LOMDON. 


PORTABLE   WOOD 

AND 

IRON    BUILDINGS. 

So  luit  any  Olimftto  or  Situatioii. 


BUNQALOW  RESIDENCEa,  COTTAQE  HOMES. 

SANATORIA.  COTTAQE  HOSPITALS, 

REVOLVINQ  SHELTERS,  ETC. 

Kennels,  Poultry  Bouses,  and 
appliances  of  every  description. 

BOULTON  &  PAUL/'°' 

■annracturers,  NORWICH,  England. 


X3JO 

TYjP£fKRrr£/L. 

Tlth  lt«  Dnlvereal  Keyboard,  Changeablo 
Tfpa,  AatomaUo  impreaa  ion,  T  iaible  W  ri  ting, 
liai  all  the  adTuilageaof  tbe  moat  expennr* 
maohinea  at  aboat  one  quarter  the  coai. 
Our  Fttt  BookUt  mil  tdl 
you  ot  iu  (7nif  IK  Ftalura. 

Tbe  loya  Typewriter  Co.,  Leicester. 

Lonnji  Onvn :  86,  Strand. 


fin 
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IV 


NOTICE, 

INSTRUCTION  FOR  INTENDING  TRAVELLERS* 

Und^  ihe  onfibofify  of  Ob  Oomea  ofUfRGJS. 

Amngementa  have  been  made  for  the  initrootioii  of  intending  trayellen  in  the  following  aal^eoti  •— 

SorrevlDff  and  Mapping,  indnding  the  fixing  of  podtiona  by  Aftronomioal  OfaMrfatiooaw    hj 
Mr.  B.  A.  BuTis,  F.B.A.8.,  Map  Onrator  of  the  Society. 

Geology,  including  practical  training  in  the  field.    Under  the  roperlntendenoe  of  the  Diseolar 
(General  of  the  Geological  Surrey. 

Botany.    Under  the  nip^intendenoe  of  the  Director,  Boyal  Oardena,  Kew« 

Zoology.    By  Dr.  B.  Bowdlib  Shabpb,  Natural  Hiatory  Mnaenm,  South  KflnaJwgtnn. 

Anthro^loncal  Meaanrementa.    Under  the  auperintendenoe  of  Dr.  J.  G.  GABflov,  Anthropo- 
logical Inatitute. 

PhotograohT.    By  Mr.  Jomr  TnoiiaoH,  Author  of  *  Fhotographio  niuaftratioiif  of  Ohiiia  and  iti 
Peome,  and  other  worka. 

Meteorology.    By  Dr.  H.  R.  Milu 

Outfit  andHealUi,    Dr.  Ghabli8  F.  Habvobd,  Secretary  of  the  Trayelleza'  Health  Buieaa. 
The  leaaona  are  given  on  days  and  at  houra  arranged  between  the  Inatruotor  and  Ihe  pupiL    Tlekata 
for  the  leaona,  at  2».  6d.  for  each  hour'a  leaaon,  mnat  1^  previonaly  {ooouied  at  the  Off^cee  of  tlie  Booielj. 


Tbe  India  Rubber,  Gutta  Perclia,&  Telegrapli  Works  Co^Ltd. 


DYNAMOS,    MOTORS,    SWITCHBOARDS,    CABLES,    ftc. 

Wires.       Batteriea.       Ziunilaton,       Carboiuk      Torpedo  AppMratus. 

Telegrapli  and  Testing  Znetenments. 

INDIA  RUBBER  :  Hoaee,  Driving  Banda,  Bteam  Packing,  Sheet,  Yalvea,  Waahera,  BuftOi 
Tubing,  Solid  Oord,  Springa,  Shoe  Solea,  Mata,  Brake  Blocka,  Wheel  Tyrea  for  Oaba. 
Carriagee,  Oydea,  ftc.,  ttoUer  Goyering,  Football  Bladders,  Lawn  Te&nia  Balla,  Moiddad 
Gooda  to  ai^y  pattern. 

WATSBFSOOr    GA&XSVT8    AVD    FABBZCS. 

EBONITE  :  S<»»w  Stoppera, Sheet, Tubing, Bod,  Pumpa,  Batteir Cella, Inaulatora,  Pholosiaphia 
and  Surgical  Applianoea.    Bpecialitiea  for  Chemical  works. 

QUTTA    PERCHA  :    ^o^  ^^&Us>  Tubing,  Belting,  Bucketa,  Boaaea  for  Hh  Bpiniii. 


and  Tiaaue. 


HOME— 

BXIiFAST :  T6,  Ann  Straet. 

BIBMINGHAH  :  16,  Martlnean  Street 

BRADFORD :  1,  T*nfleld  Boildlnge,  HoBtlergate. 

BRISTOL :  S3,  Ylotoria  Street. 

OARDHT :  FlerheMl  Chunben,  Bute  Dookt. 

DUBLIN  :  U,  St.  Andrew  Street. 

GLASQOW :  a.  4,  II 6,  Royal  Exchange  Sqnare. 

UVKRPOOL :  M,  GasUe  Street. 


MAJT CHESTKR :  »,  Soasex  Street  (Citj). 
NKWGASTLE^N-TYNE :  ft9.  Westgite  Road. 
PORTSMOUTH :  49,  High  Street. 
SHEFTIBLD:  38,  Angel  Street. 


BRANCHB0  I 

ABROAD- 

BRISBANE :  Edward  Street. 

BUENOS  ATRES :  GaUe  Qeoonqalate,  140  and  143 

BULAWATO  (RHODESIA):  Agency  Chamben. 

CALCUTTA  :  1-1.  Fatrlle  Plaoe. 

0HRI8TCHURCH  (N.Z.):  384,  Caabttl  SlraM. 

DURBAN  (NATAL) :  31S,  Wert  BtvMi. 

MELBOURNE:  3f 4,  Flinden  Street. 

PERTH  (W.  A.) :  181,Qaeen'f  BnlUOnga.  William 

STDNET :  3f »,  George  Street. 


FRANCE:  Qflce»-0T,  BoaleyaBd  BebMaopol,  PABg. 
I^fo-PBRSAN  (8eln»«M)iiO- 


Works :  SILVERTOWN,  LOITBON,  E. 
Head  Offices  &  Warehouses :  100-106,^  Cannon  Streeti  LONDON,  E.GL 

Telegraphic  Addreaiee— Offlcee :  '^Silybbokat,  Lonxm."    Works :  '*  GBAnzLvn,  LtnTBOv." 


HERBERT  BLOCKLEY,  ""Vl^'  LUNB  &  BLODKLEY 

(Iiate  VINEB,  Established  1801), 

Watch  &  Clock  Makers 


TO 


The  Qaeen,  the  "RoftA  Family,  Boyal  Geographical  Society, 
Admiralty,  foreign  and  Colonial  Offices,  Ac. 

So'e  AuthoHud  Makers  of  the  R.   G,  S,  Wattrtiirht  Hai/'Ckromnmgttr 
KeyUss  Fusee  IVatck.     Watckesjor  mil  Purposes,    Marine  Chronometers. 

41,  DUKE  STREET,   ST.  JAMBS'Sr  LONDON. 


Cook's  Nile  Services. 


ESTABLISHED    36    YEARS 


Frequent  uilingi  between  CAIRO,  LUXOR,  AHSUAN,  and  the  SECOND  CATABACT 
affoidiiw  oppoTtDnitiee  of  viiitiDR  witli  leisare  aad  comfort  tho  principal  TEMPLES,  MONU 
MENm  TOMBS,  and  ANTIQUITIES  of  UPPER  EQTPT. 


TO  A88DAN    AND   BACK. 

By  TOUE18T  STBAMEE  from    £36 

SECOND  CATARACT   SEEVIOE. 
By  TOUBI8T  STEAMER £20 


NEW  AND   LUXURIOUSLY  FURNISHED 

STEAMERS  AND  STEEL  DAHABEAHS, 

Of  various  sizes,  ON  HIRE  for  Private  Portiea. 


By  Egypllan  and  Sadui  Bailways  and  Oook't  steamers  at  Speoial  Ralsi  to  ALL   POINTS 
UPPER  EGYPT  aad  to  KHARTOUM  and  QONDOKOBO. 
For  full  partietiian  of  $iiUing»  mt  Nile  Programm»  free  on  applieattoa. 


ros.  000^  &;  sozo-. 


ADMIRALTY  CHARTS. 


The  Latest  Editlona  of  Charts,  Plans, 

and  Sailing  Directions,  publlahod 

by  the  Admiralty. 


Jr\     D  ^  T  T  C  D     A'''°'^«y  Aeem 
•       Urn       r    \J    I       Itrijby  Appointment, 

145,    KINOBIES,    LONDON,    E. 


OFFICIAL    OATALOaUB    OP    CHARTS    CS80    PAOB8),    la. 

An   Abridged  Catalogue  of  Cheite  and  Nautical  Books  (Free  on   Application). 


BOOTS    FOR    EXPLORERS. 


DOWIB    &    MARSHALL 

Have  for  many  yean  made  a  ■peolal  itodj  of  the  wtooi  Uadi 

of  boota  nqTiired  for  different  olimatei,  and  they  hare  had  the 

(tatiflMtiai  of  pleating  mtuiy  TiaTel^n,  indlnding  menben 

of  tiw  B.O.8.,  fran  the  time  of  Dr.  Jtdin  Bae  of  AnUa  renown  to 

Sir  Q.  H.  Stanley,  the  African  Szidom. 

Ootmtrf  OuHimer*  AohU  tmtd,  at  oiM»  Ut  WMoiBrwwl,  ■ 

jMfr  0/  old  boots  and  oalMui  of  tt«  /«*(. 

Oxilr  the  best  luud-snm  Boot!  kra  mada> 


456,   WEST    STRAND,    LONDON. 

(3  dopfi  from  Tn>iklgmr  Sqimtt.) ^^^ 


ROYAL   GEOGRAPHICAL   SOCIETY. 

THE   SOCIETY'S    PUBLICATIONS. 

GSOGRAPHICAL  JOUBNAXk    Issued  monthljr.    Delivered  free  to  all  FeUows ;  priee  to  N«i- 

Fellows,  2t. 

OKNISAL  INDSX  TO  THX  FIRST  20  VOLUMBS   OF  THX  OaOGBAPHZCAZi  JOUSXm 

1893-1902.    660  pages,  doable  colamot.    Price,  to  FeUows,  U.  td,  nett ;  to  Noo-Fellowi,  10s.  M. 
JOURNAL   OF   THX    ROYAL    OXOGRAPHIGAL   80CIXTT  (OLD   8XBZX8X    xSjO-lttQi    90 

▼olnmee,  8vo.    Price,  to  Noo-Fellows,  £1  per  vol.  nett ;  to  Fellows,  U«.  per  vol. 
PROCXRDINGS  OF   THX    ROYAL  OXOGRAPHICAL   80CIXTY  (OLD  8XRIRSX  I^I<2i 

23  volames,  8vo.    In  parts,  to  Noa-Pellows,  Is. ;  to  Fellows,  9d.  per  part. 

PROC«XDINGS  OF  THX  ROYAL  OXOGRAPHICAL  SOdXTY  (MXW  BWRTRBX  consisti  d 
14  volumes,  extending  from  1879  to  1893. 
Sach  volame  covers  ou  an  average  840  pages,  tbe  selling  price  being  18«.  per  volaoM.  Tbeae  volamas  oooatitiite  a  iseai 
of  exploration  and  geographical  work  in  all  parts  of  the  world.  In  the  14  volames  tbars  are  some  SM  maps,  Mto 
nameroos  lUostrations  of  characteristic  scenery  in  the  least-known  parts  of  the  world.  It  to  bellevid  that  a  eonpiM! 
set  of  the  Froceedingt  would  be  a  valuable  addition  to  public  libraries  and  other  iiutltoiiooa,  while  toMuj  fthm 
individuals  might  wish  to  have  tbe  volumes.    The  series  is  now  offered,  bonnd  in  cloth,  at  £e  per 


In  addition  to  the  Proceedit%gs,  the  Society  has  Issued  four  volumes  of  **  Supplementarj  Papers,'*  oootainlBg  a  lap 
number  of  Memoirs  and  Narratives  of  considerable  length,  besides  several  valuable  ittbllogmphles.  Tbass  will  be  mM 
for  half  price,  £2  for  the  four  volumes.  These  contain  over  30  Maps  and  numerotis  illustrations. 
HINTS  TO  TRAVXTiLXRS.  —The  ninth  revised  edition,  edited,  under  a  Committee  of  the  CooMil, 
by  !£.  RsxvES,  F.R.A.e.,  Map  Curator  and  Instructor  to  the  Society.  Price  lU,  neU ;  to  Fellows,  at  tbs  Hsvss  of  thi 
Society,  10«. 

TRIQONOMXTRY— PLANX  AND   SPHXRICAL.     With  the  Investtgatioii  of  some  of  the  Mt 

important  Formula  of  Practical  Astronomy  and  Surveying.    Specially  arranged  fbr  the  nss  of  8t«idents  aiiisdfsitfci 

Boyal  Qeograpbical  Society's  course  of  instruction.    By  S.  A.  Kkkvks»  r.B.A.8.,  Map  Carator  and  Instructor  ta  PrMriol 

Astronomy  and  Surveying.    Price  5«.  nett. 

HINTS  ON  OX7TFIT  FOR  TRAVXLLXRS  IN  TROPICAL  COUNTRZBft.    By  CHARun  Foi» 

HAHFoan,  M.A.,  M.D.    Price  U.  9d.  nett. 
CATALOGUX  OF   THX   LIBRARY  OF   THX   R.OJI.     Edited  by  Dr.   U.    R.    Mill.     Priee.  to 

Fellows,  2s.  6d.  nett;  to  .Non-Fellows.  6<. 

THX  YXAR-BOOK  OF  THX  SOCIXTY.    Issued  annaally,  and  sent  gratis  to  Fcdiows  on  appUestisi 

to  the  Chief  Clerk.  1,  Savile  Row.  London,  W. 
SYLLABUSXS  OF  INSTRUCTION  IN  OROGRAPHY.    I.  In  Elementary  Schools.     II.  In  Seeondsij 

Schools.    Single  copies  gratis  od  application  at  1,  Savile  Bow,  W. 

EXTRA    PUBLICATIONS. 

THX    FIFTY    YXARS'    WORK    OF    THX    ROYAL    OXOGRAPHIGAL    SOCIXTY.     By  Sir 

Clkmkmts  R.  Markham,  k.c.b.,  F.H.8.,  President.    2&S  pp.    Price,  to  Non-Fellows,  Ss.  nett ;  to  Fellows,  tt.  Cd. 
THX  LANDS  OF  CAZXHBX.     LACXRDA'S  JOURNXY  TO  GAgXlffBX  IN  zj^      Tianslsted 

and  annotated  by  Capuio  R.  F.  Bubtoh.    271  pp.,  with  Blap.    Also  Journey  of  the  Fombeiros,  P.  J.  Baptists,  mi 

Amaro  Joe6.  across  Africa  from  Angola  to  Tette  on  the  Zambeae.    Translated  by  B.  A.  Bbaslb.     And  a  Rummivtitft 

Journey  of  MM.  Monteiro  and  Gamitto.    By  Dr.  C.  T.  Bsiut.    Pries,  to  Non-FsUows,  5«.  nett ;  to  Fallows,  Ss.  Sd. 
THX  PAMIRS  AND  TUX  SOURCX  OF  THX  OXUS.    By  Lord  Curzon  of  Kxdlbstov.   83  p^ 

royal  8vo,  with  many  Ulustrations  and  large  new  Map  of  the  Pamin.    Price,  bound  in  taalf-caU;  to  Nou-FsUovi^  tt. 

nett:  to  Fellows.  3s.  lOut^frmL 

THX  TOPOGRAPHY  OF  THX  BATTLX  OF  PLATAA.    By  6.  B.  Gruhdt,  B.A.    Piioe,  bond 

in  half-calf;  to  Non-Fellows,  is.  nHt;  to  Fellows,  2s.  6d. 
NOTXS  ON  THX  KURIL  ISLANDS.    By  Captain  H.  J.  Snow.    Svo,  88  pp.,  with  two  large  Cksits, 

revised  by  CapUIn  Snow.    Price.  In  boards,  to  Non-Fellows,  4«.  nett ;  to  Fellows,  as. 
XASTBRN  PXRSIAN  IRAK.    By  General  A.  HouTim-ScHiirDLEB.    8to,  182  pp.,  with  Map.    Priee, 

to  NoD-FellowB,  6«.  nett ;  to  Fellows,  St. 
A  JOURNXY  ON  THX  UPPXR  HXKONG.  SIAK.    By  H.  Wabihoton  Smttu.    Sixty  Dlastntiam 

and  three  Maps.    Price,  to  Non-Fellows,  1$.  6d.  nett ;  to  Fellows,  4s. 
BIBLIOGRAPHY  OF  ALGXRIA,  FROM  THX  XXPXDITION  OF  CBARLK8  T.  IN  1511  TO 

'88T.    By  Sir  B.  L.  Platfair.    Price,  to  Non-Fellows,  U.  6d. ;  Fellows.  6s. 
BRITISH  NXW  GUINXA.    By  Sir  William  Macgbeoor,  k.c.m.q.    Price  to  Non-Fellows,  5«.  nett  ; 

to  Fe(l>ws,  2s.  rOat ^fftrimt. 

XDUCATIONAL  RKPORTS.    By  Dr.  J.  Scott  Kbltib.    Price  to  Non-Fellows,  5s. ;  to  Fellows,  3^  6^. 
SUPPLXBCXNT  TO    THX   BIBLIOGRAPHY  OF   ALGXRIA,  FROM  THX  RASUXBT  TIXI 

TO  l(»95.     By  Sir  Lambert  Platfair,  k.c.m.o.    Price,  to  Non-Fellows,  6s.  nstt ;  to  Fellows,  8s.  6d. 
MAP  OF  THX  KARAKORAM  HIMALAYAS.     In  two  sheets,  with  text.     By   Sir  W.  Maeth 

CoxwAT,  M.A.    Price,  to  Non-Fellows,  5s.  nett :  to  Fellows,  2s.  6d. 
HISTORICAL  ATLAS  OF  THX  CHINXSX  XMPIRB.    By  B.  L.  Oxbnhax.   Priee,  to  Non-Fellovs, 

30s.  nett :  to  Fellows,  17s.  Sd.  lOfU  f^primL 

SURVXYING  AND  XXPLORING  IN  SIAM.     By  James  McCabtht.     Large  Maps  of  Siam  sad 

nutny 'Illustrations.    236  pp.  Rvo.     Price,  to  Non-Fellows,  10s.  6d.  nstt ;  to  Fellows,  U.  9d. 
THX  DISTRIBUTION  OF  RAINFALL  OVXR  THX  LAND.    By  Dr.  A.  J.  Hbrbbbtsox.    Price, 

to  Non-Fellows.  6#.  nett ;  to  Fellows,  2«.  9d,  

ON    THX    RXSULTS    OF    A    DXXP-SXA    SOUNDING    XXPXDITION    IN    THX    NORTB 

ATLANTIC  DUBINQ  THE  SUMMER  OF  1899.    By  R.  S.  Pbakk,  M.nrsr.o.a.    With  Notes  on  Temperatnrs.  Dcep> 

Sea  Deposits.  &c.    By  Sir  Johk  Murrat,  K.c.n.,  f.r.8.    Pries,  to  Non-Fellows,  5s.  nett ;  to  Fellowa,  as.  6d. 
ARCTIC  PAPXRS    FOR    THX  XXPXDITION  OF  x875>     A.  selection  of    Papers  on  Arctic  Gso- 

fraphy  and  Ethnology.    Reprinted  and  presented  to  the  Arctic  Expedition  of  18TS.  by  tbe  Presidfent,  CoaDdl,  sad 
eliows  of  the  Royal  Geographical  Society.    Price,  to  Non-Fellows,  7s.  6<i.  nett;  to  Fellows,  fts. 
THX  ANTARCTIC  MANUAL,  FOR  THX  USX    OF   THX    XXPXDITION    OF    XQOX.     Edited 

by  Obokob  Murray,  f.r  s.    602  pp.  royal  Svo.    Pric^.  to  Non-Fellows,  15s.  nett  j  to  Fellows,  10s. 
JOURNXY  TO  LHASA  AND  CKNTRAL  TIBXT.    By  Sabat  Chandba  Das,  g.i.k.     Edited  br 

the  Hon.  W.  W.  Kockhill.    Maps  and  Illustrations.    28S  pp.  8to.    Price,  bound  tai  doth,  to  Non-Fellows,  ISs.  Id. 

nett ;  to  Fellows.  7s. 
NXW   MAP   OF   THX   RIVXR   CONGO,  in  Ten    Sections    on  Five  Sheets.      Scale   I  :  500,000  (8 

miles  s  1  inchV    By  the  Ber.  Qkokob  GRRMrRLU    In  snuU  portfolio,  with  Memorsodom.    Prloe.  to  Noo-FeUovt, 

10s.  nett ;  to  Fellows,  6s.  ^ 

ON  RXCXNT  CONTRIBUTIONS  TO  OUR  KNOWLKDGX  OF  THX  FLOOR  OF  THX  NOBIV 

ATLANTIC  OCEAN.    By  Sir  Johh  Murray,  k.o.b..  f.r.si,  and  R.  E.  Pbakb.  K.ursT.o.a.    Prio^  to  Noo-F^Uows.  U. 

nett ;  to  Fellows,  2».  ed.  . 

AN  XXPXDITION   INTO   THX   CKNTRAL   TIAN-SHAN  MOUNTAINS.     By  Dr.  Gormuiu 

MRBZBACBBa.    Prlcs^  to  Non-Fellows,  I2s.  nett ;  to  Fellows,  9s.  ,      . 

MAP  OF  TIBXT.    New  edition,  1906.    Price,  to  Fellows,  As.  nett ;  to  Non-FellowB,  6s. 


XI 


Smith,  Elder,  &  Co/s  Publications. 

READY    ON    DECEMBER    4. 
With  30  lUu8traHon$  and  a  Map,        Demy  Svo.  12s.  6d.  net 

THE  ROMANCE  OF  AN  EASTERN  CAPITAL 

By  F.  B.  BRADLEY-BIBT,  B.A.,  F.R.G.S.,  I.C.S. 

*«*  A  new  book  od  Eastern  Bengal,  especially  interesting  in  Tiew  of  the  maoh-discnssed  **  partition  " 
tind  the  formation  of  the  New  ProTinoe. 

BY  THE  SAME  AUTHOR. 

CHOTA  NAGPORE :  A  Little-known  Province.  With  an  Introduction  by 
the  Bight  Hon.  the  Earl  or  Northbbooe,  G.C.8.I.,  sometime  Viceroy  of  Indift.  With  a  Map 
and  40  Fall-page  Illustrations.    Demy  8yo.  12«.  6d.  net. 

THE  STORY  OF  AN  INDIAN  UPLAND*  With  an  Introduction  by 
the  Hon.  H.  H.  Bislet,  G.S.I.,  G.I.E.,  Home  Secretary  to  the  Govemment  of  India.  With  20 
Full-page  Illustrations  and  a  Map.    Demy  8to.  128,  6d.  net. 

JUST  PUBLISHED.      With  a  Portrait  in  Photogravure  of  Richard  III.  and  a  Map. 

SmaU  Demy  Svo.  10«.  6d,  net. 


HIS  LIFE  AND  CHABAOTEB  BEVIEWED  IN  THE  LIGHT  OF  BEOBNT  BE8EABCH. 

By  Sir  CLEMENTS   R.  MABKHAM,  E.C.B.,  F.R.S. 

Author  of  •*  The  Life  of  the  Great  Lord  Fairfax/'  **  The  Fighting  Veres,"  etc. 

London  :  SMITH,  ELDER,  &  CO.,  16,  Waterloo  Place,  S.W. 


An  Expedition  into  the 
Central  Tian  Shan  Mountains 


Carried  out  in  the  Tears  1902-3. 


BY    DR.  GOTTFRIED    MERZBAOHER 


With  Numerous  Illustrations  and  a  New  Map. 

Demy  Svo.        Price  12s.  net. 


PUBLISHED  FOE  THE  EOYAL  GEOGEAPHIOAL  SOCIETY  BY 
JOHN  MUBEAY,  ALBEMAELE  STBEET. 

Price  to  FeUoum,  at  the  Society's  Bouse^  1,  SavUe  Bow,  W.,  9«.  net. 


n.mZm>J^      [THEORIOINAL  CELLULAR| 


The  healthiest  SHIRTS  and  UNDERWEAR 

of  hei< ,  il  prDKCtcd  (rem  the  dTG^  of  bclec  he«  or  coM, 

while  th*  aciiofi  of  Ihe  pores  of  ibc  tkin  U  iioi  impnted. 

BEWARE  OF  IHTTAXIOHS  SOLD  UNDER  SIMILAR  NAMES. 


LIVBR  POO  I^  BEl-Ft, 


TaMlCSHimmiiiSmf 
CUFFS  iTTim  4/- 


Drj.CoIIis  Browne's 


ADTVBTIBmCBllTS. 


INDEX    TO    ADVERTISEMENTS. 


SB: 


fflo..... 


dSuln«M«. 

UiTaatta  Pnbi,  4 
VkV«fciOik.Ud.  ... 
•T  Travallara. 


m  Plunon,  Ltd. 

eitnr*afli«tOo.  ..  .. 
tafenuOaSW   Cmr 

re  ft  Tloor  PoUab. 


Mi^  Bii*.'.^! 


TUowa  Fund .... 


Kedloiiiaa  A  Kadloiaa  Omm. 


:Mtiiui,T 

Wk«DaTkk< 


FukdDaTk  k  Cb. 

OiLtfltten. 
OaUalir  ClgUlDI  On. .... 
BUtit,  a  W.,  *  Co.,  ■ 

inoia  BdatDftoD 

Tiinflhv  k  uLbdiij    .... 
Tiuker,  JoMpb    


Photo 


PhotoKTaphio  Oiit&tB. 


GlneUlr,  J.  A.ikGo 

PortaUe  Bnlldlnc*. 


Jgbanmi.  W.  fc  A.  K.  .. 
Mumillu  k  O)..  Ltd.  . 
Blnmj,  JohD 


C4]Bl<Hi^Ballinr  

OnatOmtnl  Billing  

anat  BMMrn  B*U«i7 ...  Omt 

B»TM«  Omioaltlec. 

OMmkn,  W.  0 ~.. 

W^SifaCialTir _..._.... 


■nwUjDS  OntAta. 

Btoraa  for  BxpadlUonaj  fto. 
8Unr,  B.  W.,  S  Oa.,  tod  Btn- 


Bantfif^ 
■fatUr,  J      . 
WllUsBD  Snnl  Oo. .. 


Bnmv,  W.  fe  J... 


Planti  Bn.  kOo..  LU. 
n^r,  B.  W.,  k  Co..  u 

lioala  BdilBil«i_ 

Tnckv.JoHlib   ...... 


TovraMtdH 

Oosk.  T.,  k  Son _. 

e«4t  0<otnl  SnUwv  ■■ 


luSa^n 

T«atTn«rriMTC^ 
Vfttoll  ft  Olook 


EATINGS 


OZEHGES 


)E  THE  WORST  COUGH 


MILL  &.  SON, 

4,  HAYMARKET,  LONDON, 

Manufecturvra  of 

Sportlig,  Tabli,  Toilet  A  Pocket  Cutltr;. 

ALPIII£  I0C-AXE8,  SKATES, 
AMD  FIUE  STEEL  WORK  OENERALU. 


K^MMMalnilMiHMdaOc 


^  PICTURESQUE 
^  BUNGALOWS. 


Every  desortption  of   Portable    Bnlldtnga    (Home 

■nd  Export),  Billiard  Roonu,  BUblea,  Halli, 

Clab  Boiuea,  Sanatoria. 


IRE-WOVE  ROOFING  CO., 

IDS,  aUIXN  TICTOBIA  ST.,  LONSOir,  KC. 


Talcphonai  miilii  and  Tilmwi, 

35IB,  LONDON  WALL.  «  PKIOOTT,  LMBol' 

PIGGOTT  BROTHERS  &  Co.,  Ltd! 


TOTS  UD  CUP  iftrnm 

or  emtj  doariptloa. 
7enfa  /or  Exploring  Eiptditiau. 


roldlng 
MoAqnito  Cnrt^inA,  IImbIu  Ih^ 


PorUblA  Cooking  Appuati^ 
Cuitaena,  StovM,  m^ 
Wat«r-cool«r«,  Tool  Oh^ 
Camp  Lantama,  Alr4|ht 
Truska. 


IFrtte  /or  mtr  7ini(  oaj  Odir 
Jr'jutpment  CaUiogiM. 

67,    68    &    69. 

Bishopsgate  St.  Without, 

LONDON,    E.C. 


A  Source  of  Pleasure 

^^^—  and  Delight.  —— 

PLAYERS 

Navy  Mixture 

Oommends  itself   to   all 
who  love  a  pipe. 

A  fjaffrant  Mixture  invented  by  the  Proprietors  of 

Players  Navy   Cut   (itstlf  a  Idbacco   of  worU-wiiU 

reputation),  it  adds  a  new  delist  to  smoldns. 


-  SOLD    IN    TWO    STRENGTHS  - 


MILD,  1/8  per  fib.  Tin; 
MEDIUM.  I/e  per  i-lb.  Tin; 


Od.  per  oz. 
4^4.  per  oz. 


John  PlaTu-  lad  Sooi,  NonlnihuB.  will  brwud  tctfw  hi^Im 
pat  fm  (□  iiqilinDta  iDCDlioiini  thl*  papu'. 


Bf  Rojril  Wirnnt  to 


H.M.  King  Edvnrd  VU. 


Charles  Heidsieck 

CHAMPAGNE. 


MARTELL'S     "°^~"" 
THREE    STAR 
BRANDY. 


lAATELL    FOR 
QUALITY. 


fiBrwich   Rouio  to  the  Coniineni 

.vU  the  HOOK  OF  HOLLAND  Daily  (SanOays  iQcluOed), 

(IlUYAL  BItlTlSU  MAIL  ROUTE) 
wd  vU  HARWICH-AHTWERP  erery  day. 


30ULT0N  &PAUL,Ltd.,Norwich 


OKSEBVA- 

T0BIE5. 
VINEBIES, 
EACH.    PLANT 
&ND  TOMATO 


FRAMES 
4  GREAT 

YABIETY. 


LADIES    AND    GENTLEMEN 


APPOINTMEWT. 


.,  Lm,,  S,  SxBLi  Bruit,  Lumk'N,  fT.O, 


BENJAMIN   EDQINGTON'S 

TENTS  FOR  MOUNTAINEERING. 


SURVEYORS 


PROSPEC- 
TORS. 


PERSONAL 
OUTFIT 


AUL 

CLIMATES. 


;   CAMP    LIFE. 


The  ALPINE  or  WUYMFEB  TEBT 

M  npplted  Id  Hr.  Edwud  Whrmpcr,  SIi  Uutbi  0(mv»j,  Hr.  Don^  FrMbfleM,  ita. 
AIM  Um  "  HUMHEKT  TENT  "  m  mpplled  to  sir  ItlwUn  Oonmr,  Dr.  Workmu,  tU. 
a,    X>17]^Z]     SOT.,     XaOXTX^OZIB' 


Delicious  COFFEE, 

RED 

WHITE 
^  BLUE. 

For  Breakfast  &  after  Dinner, 


ENGLAND'S  BEST  VALUE. 

'BONGOLA' 
TEA. 

HAS   NO    EQUAL. 


SINCLAIR 

"  UNA  " 
CAMERA 

Is  the  Best  for  the  Explorer. 

JAHES  A.  SINCLAIR  A  CO.,  LTD.. 

S4,  HAYMARKET,  LONDON,  S.W. 


ft 


,<N  EDOl, 

i  mm 


»'     '    ! 


ReDlar-*- 


•  ••     r\ 


1993  i 

UNIVERSITY  OF  MfCHlGAN  "* 


I  I  I 


i'  I  >l 

I'l'  ■ 


3   9015   02734   9532 


